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Lila Canyon Mine January 2001

SEDIMENTATION AND DRAINAGE CONTROL PLAN

1- Introduction

The Sedimentation and Drainage Control Plan for the Lila Canyon Mine has been
designed according to the State of Utah R645- Coal Mining Rules, November 1 ,
1996. All design criteria and construction will be certified by a Utah Registered
Professional Engineer.

This plan has been divided into the following three sections:

1) Design of Drainage Control Structures for the Proposed Construction

2) Design of Sediment Control Structures

3) Design of Drainage Control Structures for Reclamation

The general surface water control plan for this project will consist of the following:

This is a new site construction. All areas proposed for disturbance will be
sloped to drain to surface ditches and/or culverts where runoff will be
carried to the sediment pond. All minesite drainage controls and
watersheds are shown on Plate 7-5 "Proposed Sediment Control Map".

The majority of undisturbed runoff will be diverted around the minesite and
beneath the pond by properly sized culverts. Undisturbed diversion
culvert UC-1 , is located on the northwest end of the site. This diversion
will allow the majority of undisturbed runoff from the Right Fork of Lila
Canyon to bypass the mine area beneath the sediment pond. All
undisturbed diversions are designed to carry runoff from a 100 year - 6
hour precipitation event. UC-1 is oversized at 60" diameter.
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Lila Canvon Mine January 2001

(c) A single, adequately sized sediment pond will be constructed at the lower
end of the site. This pond is sized to contain and treat the runoff from all
of the disturbed area and any contributing undisturbed areas for a 10 year
- 24 hour precipitation event. The pond will be equipped with a C.M.P.
culvert principle spillway and decant, and a second CMP culvert
emergency spillway sized to safely pass runoff from a25 year - 6 hour
precipitation event. Spillways will discharge into a 60" CMP culvert
running beneath the pond. This culvert will discharge onto an engineered
discharge structure and into the Right Fork of Lila Canyon channel below
the minesite.
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Lila Ganyon Mine January 2001

DESIGN OF DRAINAGE CONTROL STRUCTURES

Design Parameters:
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Lila Ganyon Mine January 2001

Design Parameters

2.1 Precipitation

The precipitation-frequency values for the area were taken from the
approved Mining and Reclamation Plan, Horse Canyon Mine, Emery
County, Utah, Volume l l l ,  submitted by l .P.A.

Frequency - Duration Precipitation

10 year -  6 hour
10 year - 24 hour
25year -6hour
1 00 year - 6 hour

1 .30"
1 .90"
1 .50"
1 .90"

RECfrlVED
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Lila Ganyon Mine January 2001

2.3

Flow

Peak flows, flow depths, areas and velocities were calculated using the computer
program "Office of Surface Mining Watershed Model", Storm Version 6.21 by
Gary E. Mclntosh. All flows are based on the SCS - TR55 Method for both SCS
6-hour and NOAA Type /1,,Z4-hour storms.

Time of concentration of storm events was calculated for each drainage area
using the SCS upland curve method included as part of the Storm software. For
the undisturbed areas UA-1 through UA-4 the watershed type was set at forested
and the curve condition was set at bare ground. For UA-S and UA-6a, b, &c and
all DA watersheds, the watershed type was set as disturbed and the curve
condition was set at bare ground.

Velocity

Flow velocities for each ditch structure were calculated using the Storm computer
program with Manning's Formula:

p2/3 g 1/3

Velocity (fps)
Hydraulic Radius (ft.)
Slope (ft. per ft.)
Manning's n;  Table 3.1,  p.  159,

"Applied Hydrology and Sedimentology for Disturbed Areas", Barfield, Warner &
Haan,  1983.

Note: The following Manning's n were used in the calculations:

Structure Manning's n

V =  1 .49
n

where: V =

R=
S=
n=

Culverts (cmp)
Unlined Disturbed Area Ditches

0.025
0.035

RECEl\IED
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2.4 Drainage Areas

All drainage areas were planimetered directly from Plate 7-1 ,"Permit Area
Hyd rology Map", and Plate 7 -2, "Disturbed Area Hyd rologyAffatershed".

2.5 Slopes, Lengths

All slopes and lengths were measured directly from the topography on Plates 7-1
and 7-2.

2.6 Runoff Volume

Runoff was calculated using the SCS Formula for NOAA Type |,1,24-hour storms;
using the Storm Version 6.21 computer program:

Q =  (P  -  0 .2  S )2

where: Runoff Curve Number
Runoff in inches
Precipitation in inches
1000  -  10

P+0.8S

CN=
O=
P=
S=

RECElVtrN
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Lila Canyon Mine Januarv 2001

2.7 Runoff Gurve Numbers

Two curve numbers were utilized for the undisturbed areas. Areas with milder
slopes (less than 3O%) were given a runoff curve number of 75. All other
undisturbed areas (30% slope or greater) were given a runoff curve number of
83. These numbers were taken directly from the approved "Mining and
Reclamation Plan, Horse Canyon Mine, Emery County, Utah, Volume ll l",
submitted by l.P.A. The numbers in that plan were based on vegetation and soils
data from on-site.

Two other runoff curve numbers have been used in the calculations. A runoff CN
of 90 is used for all disturbed areas (including the areas designated as
undisturbed which lie within the disturbed area boundary (See Plate 7-2), and a
runoff CN of 95 is used for paved areas. These numbers are based on
commonly used and approved values and from Table 2.20, (p.82, Barfield, et al,
1e83).

The following is a summary of runoff curve numbers used in these calculations:

Watershed Runoff CN

Undisturbed (<30% slopes):
Undisturbed (>30% slopes):
Disturbed:
Paved:

75
83
90
95

Page -7-
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Lila Canyon Mine January 2001

Culvert Sizing

Minimum culvert sizing is based on the following Manning's Equation; using the
Haestad Methods, Flowmaster, Version 6.0 computer program:

where:

D=12.16 :Qny .ss
y 's

Required Diameter (feet)
QP = Peak Discharge (cfs)
Roughness Factor (0.025 for CMP)
Slope (ft. per ft.)

Using the above formula, minimum required culvert barrel sizes were calculated
for each applicable area. Culverts were then evaluated for inlet control
conditions to determine if additional pipe size was required above the pipe flow
minimum. The Culvert Nomograph included as Figure 1 of this report was used
for this evaluation.

D=
O=
n=
S=

RECENED
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Lila Canyon Mine January 2001

2.9 Gulverts

Culverts have been sized according to the calculations previously described, and
are shown on Plate 7-5, "Proposed Sediment Control Map". Culverts carrying
undisturbed drainages are designated with UC- Letters (i.e. UC-1). Afl
undisturbed area drainage culverts will be fitted with trash racks to minimize
plugging by rocks or other debris.

Trash racks will be provided at the inlet for all undisturbed drainage culverts.
These will consist of 314" steel bars welded on 6" centers across the flared inlet
structures of each culvert. Bars wifl be sloped from the front of the inlet structure
up to the top of the culvert. This ramp configuration will allow trash, branches
and other potential obstructions to be swept up and away from the inlet rather
than being impinged against the grates during a flow event. Rip rap will be
placed around the flared inlet structure and above it to a height of at least 6"
above the required headwall for each culvert. (See Figure 4 for details). Trash
racks will be checked on a routine schedule and following precipitation events
and all trash, branches and other obstructions will be removed.

It should be noted that all undisturbed area culverts are adequately sized to
handle the expected runoff from a 100 year - 6 hour event for maximum
protection of the mine area, sediment pond and undisturbed drainage. This is
well in excess of the 10 year - 6 hour event required by the regulations and is
proposed as an extra measure of safety.

Disturbed area culverts and ditches are shown on the "Sediment Control Mop",
Plate 7-5. Culverts carrying disturbed drainage are designated with a DC-
number (i.e. DC-1). Calculations for all disturbed area culverts and ditches are
also included with this report, along with design criteria. Disturbed drainage
areas draining to culverts and ditches are marked with a DA-number (i.e. DA-1).
Undisturbed drainage areas are marked with a UA-number (i.e. UA-1).

Culverts will be inspected regularly, and cleaned as necessary to provide for
passage of drainage flows. Inlets and outlets shall also be maintained so as to
prevent plugging or undue restriction of water flow.

All disturbed area culverts are temporary, and will be removed upon final

RECE1VED
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Lila Ganyon Mine January 2001

2.10 Main Ganyon Gulvert - Outlet Structure

The outlet of the 5' diameter culvert UC-1 has been designed to flow onto a rip-
rap apron to protect against souring and to allow for energy dissipation. The rip-
rap apron is designed to fit the natural channel configuration as closely as
posslble, and will allow runoff to re-enter the natural channel at a reduced
velocity which is no greater than natural flow conditions. Runoff from the 100
year - 6 hour precipitation event in the canyon below the minesite has been
calculated at 63.16 cfs, including sediment pond overflow.

The rip-rap apron design is based on Figure 7-26, Design of Outlet Protection -

Maximum Tailwater Condition, "Applied Hydrology and Sedimentology for
Disturbed Areas", Barfield, Warner and Haan, 1983. Based on the figure, the
apron should be a minimum of 15' in length, widening from 5' to 9', with a Oo/o
slope. The proposed length has been increased to 20', to ensure adequate time
for velocity reduction. The apron slope is kept at0o/o. Rip-rap size is
conservatively placed at 12" Duo . Rip-rap will be placed to a depth of 1 .5 Duo and
will be placed on a 6" layer of 2" drain rock filter. Rip-rap will also be placed on
2H:1V side slopes to the height of the culvert (5') at the culvert outlet tapering to
2' at the outlet of the apron. This rip-rap apron has been sized and designed to
adequately dissipate energy from flow velocities of a 100 year - 6 hour
precipitation event and resist dislodgement. The drain rock filter bed will also
serve to secure the rip-rap boulders firmly in place, to add an additional element
of stability, and prevent scouring underneath the armored apron. (See Figure 44
for construction details). The natural channel has a gradient of approximately
7.760/o. When the flow is routed from the culvert across the apron to the natural
channel, the velocity is reduced from 12.66 fps at the culvert outlet to 4.12 fps at
the outlet of the apron. (See Culvert Outlet Rip-Rap Apron Flow Velocity
Calculations in Appendix 1.)

It should be noted that these calculations are based on a 100 year - 6 hour event.

REcElvFn
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Lila Canyon Mine January 2001

2.11 Ditches

All ditches will carry disturbed area drainage to the pond. Ditches are shown on
the Proposed Sediment Control Map, Map 7-5, and are designated with a DD-
number (i.e. DD-1 for Disturbed Area Ditches) or UD-number (i.e. UD-1 for
Undisturbed Area Ditches).

All ditches are designed to carry the expected runoff from a 10 year - 6 hour
event with a minimum freeboard of 0.5' (See Table 8 and Figure 3).

Ditches which exhibit expected flow velocities of 5 fps or greater will be lined with
rip-rap. Typical cross-sections, flow depths and areas for all l ined and unlined
ditches are shown on Figure 3 of this report.

Ditch slopes have been determined from Plates 7-2 andT-5.

All ditches will be inspected regularly, and maintained to the minimum
dimensions to provide adequate capacity for the design flow. All ditches are
temporary and will be removed as described under the reclamation hydrology
section. (Section 4)

RECE1VFI]
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TABLE 1

Table 1
Undisturbed Watershed Summary

Watershed CN Acres Drains To Final

UA-1 75 248.41 uc-1 Lila Canyon

UA.2 83 11 .74 DD.2 Sediment Pond

UA-3 83 5.98 DD-5 Sediment Pond

UA-4 83 7.20 Sediment Pond Sediment Pond

UA-5 90 12.27 uc-1 Lila Canyon

UA-6a 90 1 .60 DD-12 Sediment Pond

UA-6b 90 2.55 DD.1 1 Sediment Pond

UA-6c 75 2.61 ASCA Area Sediment Pond

REcFrrrFln
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Table 2
Distu rbed Watershed Summarv

Watershed CN Acres Drains To Final

DA-2 90 2.45 DD.2 Sediment Pond

DA.3 90 2.92 DD-3 Sediment Pond

DA-4 90 2.63 DD-14 Sediment Pond

DA-5 90 0.56 DD-5 Sediment Pond

DA-6 95 5.1  0 DC-8 Sediment Pond

DA.7 95 6.86 DD.1O Sediment Pond

DA-8 90 0.58 DD-13 Sediment Pond

Total 40.13

TABLE 2

RECEIVED
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Lila Canyon Mine January 200{

TABLE 3

Table 3
Watershed Parameters

Watershed
Area
(Acre)

Hydraulic
Lenqth (ft.)

Elevation
Chanoe (ft.)

%

Slope CN

Undisturbed Watersheds

UA.1 248.41 5200 1480 28.46 75

UA.2 11.74 1 500 1 000 66.67 83

UA.3 5.98 650 165 25.39 83

UA.4 7.20 1250 595 47.76 83

UA-5 12.27 1400 600 42.86 90

UA-6a 1 . 6 0 470 40 8 .51 90

UA-6b 2.55 840 60 7 . 1 4 90

UA-6c 2.61 650 40 6 . 1 5 90

Disturbed Watershecls

DA-2 2.45 1520 190 12.50 90

DA-3a 1 .34 350 40 6 . 1 5 90

DA.3b 2 . 1 5 675 95 14.07 90

DA.4 2.63 330 25 7.58 90

DA.5 0.56 240 30 12.50 90

DA.6 5 . 1 0 550 50 9.09 95

DA-7 6.86 700 50 7 . 1 4 95

DA-8 0.58 350 25 7 . 1 4 90

RECEIVED
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Table 4
Runoff Summary

Undisturbed Watersheds (Not Draining to Pond)

Watershed 1 0 y r . / 6 h r .
Peak Flow -

cfs

25yr. / 6 hr.
Peak Flow -

cfs

100y r . / 6h r .
Peak Flow -

cfs

10 yr. I 24 hr.
Peak Flow -

cfs

10 yr. I 24hr.
Volume -

ac.ft.

UA-1 7.02 10.31 20.48 25.53 6.90

UA.5 5.94 7.65 11.24 12.14 1 .03

Totals 12.96 17.96 31.72 37.67 7.93

TABLE 4

REGEIVET}
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Table 5
Runoff Summary

Watersheds Drainino to Sediment Pond

Watershed 1 0 y r . / 6 h r .
Peak Flow - cfs

2 5 y r . / 6 h r .
Peak Flow - cfs

10 yr. I 24 hr.
Peak Flow - cfs

10 yr. | 24 hr.
Volume - ac.ft.

DA.2 1 . 1 1 1 .45 2.34 0.21

DA-3a 0.55 0.71 1 . 1 2 0 . 1 1

DA-3b 1 . 0 4 1 .34 2 .12 0 . 1 9

DA.4 1 . 1 2 1.44 2.28 0.22

DA-5 0.20 0.26 0.41 0.05

DA.6 3.05 3.69 5 . 1 7 0.59

DA-7 4.55 5.49 7.70 0.79

DA.8 0.25 0.33 0.52 0.05

UA-2 1 .49 2.30 5.02 0.61

UA-3 0.77 1 . 1 9 2.58 0.31

UA-4 0.91 1 . 4 1 3.08 0.38

UA-6a 0.74 0.95 1 . 5 1 0 . 1 3

UA-6b 1 .25 1 .62 2.58 0 .21

UA-6c 1 . 2 5 1 . 6 1 2.57 0.21

Totals 18.28 23.79 39.00 4.06

TABLE 5
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TABLE 6

Table 6
Runoff Control Structure

Watershed Summarv

Structure Tvoe Contributi nq Watersheds/Structu res

uc-1 Culvert UA-1, UA-s, Sediment Pond Overflow

DD.2 Ditch DA-2, UA-2

DD.3 Ditch DA-3b

DD-4 Ditch DA-3a

DD-5 Ditch DA-s, UA.3

DD-6 Ditch DD-z, DD4, DD-s

DD.7 Ditch DD-3, DD.6

DD-8 Ditch DA-6

DD.9 Ditch DC-8

DD-10 Ditch DA-7, DA-8

DD-11 Ditch DD.g, DD.1O, UA.6b

DD-12 Ditch DD-7, UA-6a

DD.13 Ditch DA-8

DD-14 Ditch DA.4

DC4 Culvert DD-2

DC-5 Culvert DD-s, DC4

DC-6 Culvert DD-3, DD€

DC-7 Culvert DD.7

DC-8 Culvert DD-8, DD-14

DC-9 Culvert DD-13

DD-1 does not exist.

RECE!\I. | :N
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Table 7
Runoff Control Structure

Flow Summarv

Structure Type 10 yr .  /6  hr .
Peak Flow - cfs

10 yr. I 24 hr.
Peak Flow - cfs

2 5 y r . / 6 h r .
Peak Flow - cfs

100 yr .  /6  hr .
Peak Flow - cfs

uc-1 Culvert 44.40 6 9 . 1 1 49.40 63 .16

DD.2 Ditch 2.60 7.36 3.75

DD.3 Ditch 1 .04 2 .12 1 .34

DD4 Ditch 0.55 1 . 1 2 0.71

DD-5 Ditch 0.97 2.99 1 .45

DD.6 Ditch 4 . 1 2 11.47 5.91

DD-7 Ditch 5 . 1 6 13 .59 7.25

DD-8 Ditch 3.05 5 . 1 7 3.69

DD.9 Ditch 4 . 1 7 7.49 5 . 1 3

DD.1O Ditch 4.80 8.22 5.82

DD.11 Ditch 10.22 18.29 12.57

DD-12 Ditch 5.90 16.17 8.20

DD-13 Ditch 0.25 0.52 0.33

DD-14 Ditch 1 . 1 2 2.28 1.44

DC4 Culvert 2.60 7.36 3.75

DC-5 Culvert 3.57 10 .35 5.20

DC-6 Culvert 5 . 1 6 13.59 7.25

DC-7 Culvert 5 . 1 6 13.59 7.25

DC-8 Culvert 4 . 1 7 7.45 5 . 1 3

DC-9 Culvert 0.25 0.52 0.33

TABLE 7

DD-1 does not exist.
UC-1flow values include 25yr-6hr sediment pond peak flow 31 .44 cfs.
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TABLE 8

Table 8
Disturbed Ditch Desion Summarv

Ditch DD-2 DD-3 DD-4 DD-5 DD.6 DD-7

Slope (%) 12.50 14.60 20.70 15 .30 5.00 7.40

Length (ft.) 1291 788 675 326 205 337

Manning's No. 0.035 0.035 0.035 0.035 0.035 0.035

Side Slope (H:V) 2 :1 2 : 1 2 :1 2:1 2 :1 2 : 1

*Bottom Width (ft.) 2 .00 2.00 1 . 0 0 1 .00 2.00 2.50

Peak Flow 10/6 (cfs) 2.60 1 .04 0.55 0.97 4 . 1 2 5 . 1 6

Peak Ffow 14i24 @fs) 7.36 2 . 1 2 1 . 1 2 2 .99 11.47 13 .59

Flow Depth (ft.) 10/6 0.22 0 . 1 2 0 . 1 1 0 . 1 7 0.37 0.34

Flow Depth (ft.) 10124 0.40 0 . 1 9 0 . 1 7 0.31 0.64 0.58

Flow Area (ft.2) 10/6 0.54 0.28 0 .14 0.23 1 .02 1 . 0 8

Flow Area ft.I 10124 1 . 1 1 0.45 0.23 0.51 2 . 1 1 2 . 1 1

Velocity (fps) 10/6 4.80 3.71 3.95 4.25 4.05 4.80

Velocity (tps) 1Al2a 6.63 4.73 4.93 5.90 5.43 6.43

Rip-Rap Req'd (Y/N) N N N N N N

Rip-Rap Duo

Note: Slope/Lengths from Plate 7 -2.

DD-1 does not exsit.
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Table 8 (Continued)
Disturbed Ditch Desiqn Summarv

Ditch DD.8 DD.9 DD.1O DD.11 DD.12 DD-13 DD.14

Slope (%) 6.90 3.00 4.00 5.90 6.80 7 . 1 4 7.58

Length (ft.) 360 380 500 425 440 350 330

Manning's No. 0.035 0.035 0.035 0.035 0.035 0.035 0.035

Side Slope (H:V) 2 :1 2:1 2 :1 2 :1 2 :1 2 : 1 2:1
*Bottom Width (ft.) 2.00 2.50 2.00 3.00 3.00 0.00 1 .00

Peak Flow 10/6 (cfs) 3.05 4 . 1 7 4.80 10.22 5.90 0.25 1 . 1 2

Peak Flow 10124 (ds) 5 . 1 7 7.49 8.22 18.29 16.17 0.52 2.28

Flow Depth (ft.) 10/6 0.29 0.39 0.43 0.48 0.34 0.23 0.22

Flow Depth (ft.) 10124 0.39 0.53 0.57 0.67 0.60 0.30 0.33

Flow Area (ft.'?) 10/6 0.74 1 .27 1 ,23 1 .92 1 .25 0 . 1 0 0.32

Ffow Area (ft.I 10124 1 . 0 7 1 . 9 1 1 .80 2.88 2.51 0 . 1 8 0.54

Velocity (fps) 10/6 4 . 1 3 3.29 3.91 5.33 4.71 2.46 3.47

Velocity (fps) 1Al2a 4.85 3.93 4.57 6.34 6.43 2.95 4.24

Rip-Rap Req'd (Y/N) N N N Y N N N

Rip-Rap Duo 6"

Note: Slope/Lengths from Plate 7 -2.

TABLE 8 (Continued)
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TABLE 9

Table 9
Disturbed Culvert Desiqn Summary

Culvert DC-4 DC-5 DC€ DC-7 DC-8 DC-9

Slope (%) 5.00 5.00 5.00 8.00 3.00 3.00

Length (ft.) 40 40 60 40 40 40

Manning's No. .025 0.025 0.025 0.025 0.025 0.025

Peak Flow 10/6 (cfs) 2.60 3.57 5 . 1 6 5 . 1 6 4 . 1 7 0.25

Peak Ffow 1012a (ds\ 7.36 10.35 13 .59 13 .59 7.45 0.52

Min. Diam. Req'd (ft.) 10/6 0.84 0.95 1 .09 0.99 1 . 1 0 0.38

Min. Diam. Req'd (ft.) 10124 1 .24 1 . 4 1 1 .56 1 .43 1 . 3 7 0.51

Diam. Proposed (ft.) 1 . 5 0 1 .50 2.00 2.00 1 .50 1 . 5 0

Velocity (fps) 10/6 4.69 5.08 5.57 6.65 4.36 2 . 1 6

Velocity (fps) 10124 6.09 6.63 7 . 1 0 8.47 5.04 2.59

Rip-Rap Duo N/A 6t t 6" 6" N/A N/A

Note: Slope/Lengths from Plate 7-5.
Source: (Haestad Methods, Flowmaster, Version 6.0)
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Table 10
Undisturbed Culvert Design Summary

Culvert UC-1

Slope (%) 5.56

Length (ft.) 535

Manning's No. 0.025

Peak Flow 10/6 (cfs) 44.40

Peak Flow 100/6 (cfs) 63 .1  6

Min. Diam. Req'd (f t .)  10/6 2.39

Min. Diam. Req'd (ft) 100/6 2.72

Diam. Proposed (ft.) 5.00

Velocity (fps) 1016 9.93

Velocity (fps) 100/6 10.85

" Note: Peak Flows include 25 year - 6 hour design overflow 31 .44 cfs from
sediment pond.

TABLE 10
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2H:1V FLOW DEPTH VARIES
2l: 1V

DI TCH
DITCH FLOW DEPTH

(ft)
FLOW AREA

(ft^2)
BOTTOM WIDTH

( ft)
R|P-RAP 4o

DD_2 o.22 0 . 5 4 2
DD-3 o . 1 2 0.28 2
D D - 4 0 . 1 1 0 . 1 4 1
D D _ 5 o . 1 7 o .23 1

DD_6 o.37 1 . O 2 2
DD_7 0.34 1 . 0 8 2 .5
DD-8 o .29 0 . 7 4 2
DD-9 0 . 3 9 1 . 2 7 2 .
D D _ 1 0 0.43 1 . 2 3 2
D D - 1 1 0.48 1 . 9 2 J 6 "
DD_1 2 0.34 1 . 2 5 3
D D _ 1  3 o.23 0 . 1 0 0

NOTE: FLOW DEPTH AND AREA BASED ON RUNOF FROM A 10 YEAR_6 HUR EVENT.
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DISTURBED DITCH SECTIONSFIGURE 3.
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DESIGN OF SEDIMENT CONTROL STRUCTURES

Design Specifications:

3.1 Design and Construction Specifications for Sedimentation Pond
3.2 Sediment Yield
3.3 Sediment Pond Volume

Tables:

Table 11
Table 12
Table 13

3.4 Sediment Pond Summary

Figures:

Figure 5
Figure 6
Figure 7

Sediment Pond Design
Sediment Pond - Stage Volume Data
Sediment Pond - Stage Discharge Data

Sediment Pond Stage-Volume Curve
Sediment Pond Stage-Discharge Curve
Removed
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3.1 Design and Construction Specifications for Sedimentation Pond

a) All construction of sedimentation ponds will be performed under the
direction of a qualified, registered professional engineer.

The sediment pond will be located in an existing low area where the Right
Fork of Lila Canyon passes beneath the existing road. The existing road
fil l and culvert will be removed, and the pond embankment (road fil l) will
be reconstructed and compacted. The existing culvert wifl be replaced
with UC-1 which will extend approximately 300' up the Right Fork of Lila
Canyon. This culvert will be equipped with an inlet section and trash rack,
and will allow undisturbed runoff and treated access road drainage to pass
beneath the sediment pond. The majority of the pond will be in an existing
channel area, and is therefore considered incised. The embankment will
be reconstructed to a maximum ot2h:1v slopes, with the total of inside
and outside slopes not less than 5h:1v. The pond will be equipped with a
culvert riser principal spillway with an oil skimmer, a decant, and a second
culvert riser emergency spillway with an oil skimmer. Both spillways will
discharge to the oversized (60") CMP culvert running beneath the pond.

The area of pond constructed shall be examined for topsoil, and where
present in removable quantities, such soil shall be removed separately
and stored in an approved topsoil storage location.

In areas where fi l l is to be placed for the pond impoundment structures,
natural ground shall be removed to at least 12" below the base of the
structure.

Native materials shall be used where practical. Fill will be placed in lifts
not to exceed 6" and compacted prior to placement of next lift.
Compaction of all fill materials shafl be at least 95%.

Rip-rap or other protection (culverts, concrete, etc. ) will be placed at all
inlets and outlets to prevent scouring. Rip-rap will consist of substantial,
angular (non-slaking) rock material of adequate size.

Decanting of the pond, as required, will be accomplished by use of a

b)

c)

d)

e)

s)

tt&R 0 1 200?

l:rv. 0F $\u' QAS A I'i\N\NG

decant pipe with an inverted inlet as shown on Plate 7-6. Samples WlLhq
collected prior to decanting of the pond. lf the quality of thgffiffi$tU&y

Page -24-
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the requirements of the U.P.D.E.S. Permit, decanting will proceed.
Discharge samples will be collected as per the approved U.P.D.E.S.
Discharge Permit.

Sfopes of the embankments shall not be steeper than 2h:1v, inside or
outside, with a total of the inslope and outslope not less than 5h:1v, except
where areas of the pond are incised.

External slopes of the impoundment will be planted with an approved seed
mix to help prevent erosion and promote stability.

Top width of the embankment shall be not less than (H+35)/5, where H =

Height of Dam in feet.

RECEl\ftrN
l4AR 0 ? 2007

h)

i)
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Sediment Yield

The Universal Soil Equation (USLE) was used to estimate sediment yield from
disturbed areas. All soil loss from this area was assumed to be delivered to, and
deposited in the sedimentation pond.

Erosion rate (A) in tons-per-acre-per-year is determined using the USLE as
follows:

n = (R) (K) (LS) (cP)

Where the variables R, K, LS, and CP are defined as follows:

Variable "R" is the rainfall factor which can be estimated from R = 27P2 2; where P
is the 2-year,6-hour precipitation value. P forthe Lila Canyon area is 0.75" as
shown in Figure 5.4, page 315, Barfield, et.al. 1983. Therefore, the estimated
value of "R" for this area is 14.34.

Variable "K" is the soil erodibility factor. For disturbed areas, the "K" value is
conservatively estimated to be 0.5,. For disturbed runoff, but uncompacted and
ungraded areas , "K" is estimated at 0.320. "K" is estimated to be 0.035 for
undisturbed areas.

Variable "LS" is the length-slope factor. This figure was determined by applying
the slope length and percentage for each sub-drainage area to the chart in
Figure 5.15, p. 334, "Applied Hydrology and Sedimentology for Disturbed Areas",
Barfield, Warner and Haan, 1983.

Variable uCP" is the control practice factor, which can be divided into a cover and
practice factor. Values were determined from Appendix 5A, Barfield, et.al., 1983.

Site CP Factor

Compacted Areas
D istu rbed/U ncompacted Areas
Undisturbed Areas

1.20
0.20
0.15

RECElVHN
l4AR 0 7 2SS7
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The sediment volume is based on a density of 100 pounds per cubic foot of sediment.

SEDIMENT YIELD CALCULATIONS . USLE

Drainage R K Acres Slope
Length

Feet

Slope
(To)

LS CP A Yield

DA.2 14.34 0.500 2.45 1520 12.50 7.45 1 .20 64.10 0.072

DA-3(total) 14.34 0.500 2.92 650 15 .39 6.50 1 .20 55.93 0.075

DA.4 14.34 0.500 2.63 330 7.58 1 . 6 0 1 . 2 0 13.77 0.017

DA-5 14.34 0.500 0.56 240 12.50 3.00 1 .20 25.81 0.007

DA-6** 14.34 0.001 5 . 1 0 550 9.09 2.70 0.01 0.0004

DA-7** 14.34 0.001 6.86 700 7 . 1 4 2.20 0.01 0.0003

DA.8 14.34 0.500 0.58 350 7 . 1 4 1 . 5 0 1 . 2 0 12.91 0.003

UA.2 14.34 0.035 11.74 1 500 66.67 102.68 0 . 1 5 7.73 0.042

UA.3 14.34 0.035 5.98 650 25.39 27.55 0 . 1 5 2.07 0.006

UA.4 14.34 0.035 7.20 12.50 47.76 58.50 0 . 1 5 4.40 0 .015

UA-5 14.34 0.320 12.27 600 42.86 34.33 0.20 3 1 . 5 1 0 .178

UA-6(total) 14.34 0.500 6.76 625 8.00 2.45 0.20 3.51 0 .011

Totaf Sediment 1 year (ac.ft.) . 0.426

Tota l  Sed iment3years (ac .  f t . ) .  . . .1 .278

* Disturbed Runoff / Uncompacted Area
** Paved Areas

RECEtrVf,N
b4AR 0 7 2007
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3.3 Sediment Pond Volume

The volumes shown in Table 11 are from the volumes calculated from the
precipitation, runoff and sediment yield for a 10 year-24 hour precipitation
event. The volumes were calculated based on the disturbed areas (and
contributing undisturbed areas) runoff values, developed using the design
parameters described in this section.

RECE$VFN
MAR 0 7 2AA7
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Table 11
Sediment Pond Desiqn

1 . Use 1 .90" for 10 year - 24 hour event.

2. Runoff Volume (from Table 5, 10 yrl24 hr) - 5.09 ac. ft. (1)

3 .Sediment Storage Volume
USLE 1.289 ac.ft./yr. x 3 yrs. 1 .278 ac. ft.

4. Direct Precipitation into Pond
1.076 acres x 1 .90" | 12 tn.lft. = 0.184 ac. f t .

5. Total Required Pond Volume
5.090 +  1 .278 +  0 .184 = 6.552 ac. ft.

6. " Peak Flow (25yr. - 6 hr. event) =

31 .44 cfs Q)

7.Pond Design Volume @
(See Table 12)

Principle Spillway =

8.537 ac. ft.

* Peak Flow values from Table 5, sum of all contributing watersheds plus possible future flow from UA-
5.

(1 )

(2)

TABLE 11

Capacity is 1.03 ac. Ft. higher than Table 5. This is to allow for the flow from UA-s. There is a
possibility that UA-5 may be needed if the surface facilities were to be expanded.

Peak flow is 7.65 cfs higher that Table 5. This is to allow for flow from UA-S. There is a possibility

that UA-S may be needed if the surface facilities were to be expanded.

REGF!1 
ftr[-\
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Table 12
Sediment Pond

StaqeA/olume Data

Elevation Area
(ac.)

Volume
(ac. ft.)

Acc. Volume
(ac. ft.)

Remarks

5830 .6477 0.000 0.000 Bottom of Pond

5831 .6862 0.667 0.667

5832 .7254 0.706 1.373

5833 .7657 0.746 2 .119 Sediment Cleanout Level

5834 .8070 0.786 2.905 Decant

5835 .8493 0.828 3.733

5836 .8927 0.871 4.604

5837 .9370 0 .915 5 .519

5838 .9824 0.960 6.479

s839 1.0287 1.006 7.485

5840 1 .0759 1.052 8.537 Principal Spillway

5841 1.1230 1 .100 9.637 Emergency Spillway

5842 1.1708 1 .147 10.784

5843 1.2587 1.215 1 1 .999 Top of Embankment

TABLE 12

RECTI\ft:N
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TABLE 13

Note: 1- 25 year - 6 hour flow = 31 .44 cfs.
2- Flow will be weir controlled at a head ol 1.07' over riser inlet.

Weir Controlled
Q = CLH15; where: C= 3.0, L= Circumference of Riser = 9.4248', R=1.5'

Orfice Controlled
Q = C'a (2gH)ou; where: C= 0.6, a= Area of Riser = 7.0686 ff, R=1.5', g= 32.2 fUsec2

Pipe Flow Controlled
Q = a (2qH')05 ;where a = Area of Pipe =7.07 ft ' ,  R = 1.5'
(1+Ke+Kb+KcL)05 H'= Head = H + 9.2 (At outlet of Riser)

Ke  =  1 .0
Kb = 0.5
Kc = 0.043
L = 7 0 ,  r F  a r . F r .  I { n

ttbu'o-

$4AR 0 ? ?tc?

Table 13
Sediment Pond

Staqe/Discharqe Data

Head (ft.) Q (cfs)
Weir Controlled

Q (cfs)
Orfice Controlled

Q (cfs)
Pipe Flow Controlled

0 .0

0.2 2.53 15.22 7 4 .10

0.4 7 .15 21.53 74.89

0.6 13.14 26.36 75.67

0.8 20.23 30.44 76.43

1 .0 28.27 34.04 77  .19

1.2 37.17 37.28 77.95

1 .4 46.84 40.27 78.69

1 .6 57.22 43.05 79.43

1 .8 68.28 45.66 80.1  6

2 .0 79.97 48.13 80.89

Page -31- DM OF 0lL' Gns b( lvtiftir\(i
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3.4 Sediment Pond Summary

a) The sedimentation pond has been designed to contain the disturbed area
(and contributing undisturbed area) runoff from a 10 year-24 hour
precipitation event, along with 3 years of sediment storage capacity. Runoff
to the pond will be directed by various ditches and culverts as described in
the plan.

b) The required volume for the sediment pond is calculated at 6.552 acre feq!,
including 3 years of sediment storage. The existing sediment pond size will
be a volume of approximately 8.537 acre feet (at the principal spillway),
which is more than adequate.

c) The pond will meet a theoretical detention time of 24 hours. lt is equipped
with a decant, a culvert principal spillway and a culvert emergency spillway.
Any discharge from the pond will be in accordance with the approved
UPDES Permit.

The pond inlets will be protected from erosion, and the spillway will discharge
into the main drainage.

The pond is temporary, and will be removed upon final reclamation of the
property.

The pond will be constructed according to the regulations and under
supervision of a Registered, Professional Engineer.

d)

e)

,  RECl lFt  r r r+
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DESIGN OF DRAINAGE CONTROL STRUCTURES
FOR

RECLAMATION

Reclamation Hydrology:

4.1 General
4.2 Reclamation Area Drainage Control

Tables:

Table 14 Final Reclamation - Drainage Areas Contributing to Structures
Table 15 Final Reclamation - Drainage Structure Flow Summary
Table 16 Final Reclamation - Reclamation Structure Design Parameters
Table 17 Final Reclamation - Reclamation Structure Flow Calculations

RECHf\'rr*
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Reclamation Hydrology

4.1 General

Upon completion of operations at the Lila Canyon Minesite, the portals will be
sealed and backfilled and all structures will be removed except for the sediment
pond, bypass culvert UC-1 , reclamation ditches and temporary sediment controls
such as silt fences or straw bales.

Any refuse or mine development waste previously deposited under the approved
plan will also be left in place. Concrete will be buried beneath at least 2' of non-
toxic, non-acid material. Any potentially toxic or acid-forming material buried on
site will be covered with a minimum of 4' of material.

The sediment pond, and all remaining drainage controls will be removed upon
completion of Phase ll Bond Release.

4.2 Reclamation Area Drainage Control

During the initial phase of reclamation, all drainage controls will be removed with
the exception of the sediment pond, bypass culvert UC-1 , reclaimed ditches RD-1
and RD-2 and temporary sediment controls such as straw bafes or silt fences
installed in the undisturbed drainages.

As undisturbed drainage culverts are removed, a minimum of two straw bale or silt
fence barriers will be installed downstream of each location for sediment control
purposes.

Disturbed area ditches DD-10, DD-1 1 and DD-12 will be cleaned and enlarged as
necessary, and redesignated as reclaimed ditches RD-1 (DD-10 and DD-1 1) and
RD-2 (DD-12), respectively (see Plate 5-6).

When the vegetation and sediment contribution levels meet requirements for
Phase ll Bond Release, a series of at least thre straw bale or silt fence barriers will
be placed downstream of the sediment pond outlet. All upstream sediment
controls will be removed. Reclaimed ditches RD-1 and RD-2 will also be removed,
regraded and reseeded. Culvert UC-1 will be cut off at the location of the principal
pond spillway.

RECE!\rgp
MAR 0 7 2As7
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The portion of culvert UC-1 remaining beneath the road will be left as a permanent

drainage control. The culvert will be equipped with an inlet section and rip-rapped
headwall. The culvert is adequately sized to safely pass runoff from a 100 year - 6
hour event, as shown in Table 10. To ensure that state of the art technology is
incorporated, the final reclamation plans for the sedimentation pond area will be
submitted prior to commencement of final reclamation of this area.

The remainder of culvert UC-1 will be removed, and the natural channel restored
through the sediment pond area. The sediment pond structures will also be
removed, the pond area regraded as necessary and reseeded. The pond
embankment will remain as a permanent feature, since the existing (and proposed
future) road through the area passes over the embankment.

Following the successful establishment of vegetation and when affluent standards
are met, the sediment pond will be removed. The same methodologies relative to
recontouring, top soil application and seeding will be util ized in grading and
revegetating the pond area as outlined in Chapters 2, 5, and Appendix 5-8.

The pond embankment will be narrowed to facilitate the even character of the Lila
Canyon Road. The 60 inch bypass culvert (UC-1) will be removed to within six
feet of the road embankment. A newly formed channel will be constructed at an
approximate four percent grade to intercept the inlet of the culvert at its
intersection of the road. The road embankment and associated new channel will
be armored by the Operatorwith an underlayment of fi lter gravel, with D50-30 inch
rip-rap. The new area of disturbance including the newly formed channel will have
top soil spread in and around the rip-rap. The Operator will use the same seeding
and mulching methods described in Appendix 5-8 will be used on this area as well.
See Figure 4 for a detailed design.

RECtr'r\{f;D
MAR 0 7 2007

DlV. OF OlL, GAs & tvlil'{tNc

Page -35-



Lila Canyon Mine January 2001

Table 14
Final Reclamation

Drainaqe Areas Contributinq to Structures

Channel *Co ntributi n q Wate rshed/Structu re

RD.1 DD.1 1

RD.2 DD-12

uc-1 UA-1 , RD-1 , and RD-2

* Taken from Table 6.

TABLE 14

TABLE 15

TABLE 16

* Antecedent Moisture Condition ll l.
** 100/6 Flow.

RET!T '?  
F
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Table 15
Final Reclamation

Drainage Structure Flow Summary

Channel "1016 Flow (cfs)

RD.1 11  .91

RD-2 12.83

uc-1 **65.08

Table 16
Final Reclamation

Reclamation Structure Desiqn Parameters

Channel Bottom
width (ft.)

Side Slope
H:V

Slope % Reclaimed
Depth (ft.)

Manning's
No.

RD.1 3 2:1 5.00 1.5 0.035

RD-2 3 2:1 10.00 1 .5 0.035

uc-1 60" Diam. 5.56 60" Diam. 0.025

Page -36-
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Table 17
Final Reclamation

Reclamation Structure Flow Calculations

Channel RD-1 RD-2 uc-1
100 year - 6 hour event ( in.) 1 .90

10 year - 6 hour event ( in.) 1 .30 1.30

Peak Flow (cfs) 11  .91 12.83 65.08

Velocity (fps) 5.28 6.87 12.77

Required Area (ft.') 2.26 1.87 5 .1  0

Flow Depth (ft.) 0.55 0.47 1 .53

TABLE 17

RECEl\ff,D
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Lila Canyon Mine January 2001

Alternate Sediment Control for Fan Site and Topsoil Storage Area

Sediment Control at the fan and topsoil storage area sites will be accomplished with a
combination of one or more of the following: berms, silt fences, and straw bales. The topsoil
collected from the fan and topsoil storage area sites will be located down dip from the sites
and will be used in the construction of the berm. The berm will be constructed a minimum
of twofeethighand have2:1 sideslopes. Thebermwil l  control theflowfroma 10year-Z4
hour precipitation event. Silt fence will be selectively placed to help controf run-off. The
berm will be stabilized with vegetation to prevent erosion. As much as practical, the
vegetation techniques used on the main topsoil pile will be util ized on the fan topsoil berm.

The outside of the berm will be protected with a silt fence or gravel. The gravel, if used,
would help augment the revegetation. Construction details of the silt fence/filter fence are
shown if Figure 8.

Due to lack of final engineering details, the exact location of the berm and subsequent
erosion techniques will be determined in field with the approval of UDOGM. The final
determination will be made prior to the start of topsoil removal.

Design Storm:10 year/24 hour: 1 .90"
CN: 90
S:  1 .111
Q= (P-0.255)2

P+0.8S = 1 .01" of runoff

Total run-off = 0.06 acre feet

Run-off Calculations
Fan Site
Acreage: 0.716 acres

RECrrt 
'{l:rn

MA-R 0 7 ?ll7
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Lila Canyon Mine January 2001

Topsoil Storage Area
Acreage:
Design Storm:10 yearl24 hour:
CN:
S:
Q= (P-0.255)2

P+0.8S = 1 .01" of runoff

Total run-off = 0.22 acre feet

2.61 acres
1 .90"
90
1 .111

RECE[\rrr^'
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o
State of Utah
DEPARTMENT O F NTATLiRAL-RES L-I tJP.'trS
DTVTSION OF FATER ruqrrS

t-59aWostfrhffi Temde, glle 2?O
PO Bor l4Efr

Qo-,'+%a

%
Mir*rael tJ i,rrv&t

(ir.trarr

Krtblecr Clrrte
Ibetuw [}ir!=t{r
Rr'ber: t- I&i.5: t

Slrtc Elgircer

Sial L:tc Cty, lJah 61; 7 1ryf,
€O1,538-?2€
801-S3&746-t (Fa*

Scpteober i6, lg{'.I)
?

Utah American Ercrgy
P.O. Box 986
hice, LiT &+50t

Re: Regulating Reservoir Appl:,catioa Numtrr 9g-91-Tjtv{DruTznfi?

Wc have approvul )'our 
'-4.pplicarion I'or a Dam not Reqtdring Submission of Forrnal Pians Llncer

Sectioc ?15A-203,". Corrditicns- on the apprcrval a.rrl As l'ol]ows-:

I - An-v storage of water in ihe resen'oir created is sublect ro all veeted waier rigbrs.

all desigrr and crrostruction arrivities urdenaken strall be comrnensume rvlrh sur{f-rhc-arr
standards.

3. licrtiEcatiorr o[ the inspector a-ud couuacrr)r tor rbe projecr shatl be su],miued to rhis office pflor
to the begnning of any cLlnstruction.

4. AII inspectors' journais and results of rnaErial tasting perfcrrmed during consrruciion should
be sbmitted n ttus office.

This Decisicrn Ls zubjecr to the provisiorx of Rule R655{ of tre Division of Warer }tighs and to
Sections 6346b-13 afit 73-3-14 of the Uulr Codc fu:nourd, i953 as arcrrded, r*'hichprovide tbr
t-ibng either a Request for Recoruideration with ttrc Stae Ergineer, or rn appeal with tbe appropriate
Districr Court. A Reguest for Recsl5i6"radon nrust be filed with the State Brgircer wirhin 30 days
of the date or- this Decisiolr. Horvever, a Requesr tbr Reconsiderarion [s not a prerequisite for e coun
appeal. A court appurl must be.filed within 30 days afrer the d.rte of this Requsr, or if a Request for
Recon-sideration ha-q been flled. withjs 30 days after tre date rhe Reo-uest for Reconsider.gtiog L. denLd.
A Requast tor Reconsideration is considered dafetl rvhen no actioil is taken 20 day's alte.'tire Retluesr
is filed-

I you have an] questro.o-s or necd fiuther clariticatbu, plea,rc feci free to contact me or ]+lar:< Page iu
our Price Regional Office.

o

srvy*y r

fugtlt
?ictrarA B. IIdI P.E.
Assi$ast Stap Engirrer

RBH.tjm

Enelosure

pc: Mark Page - Rcgional Engirreer

HECEI\TED
$4AR 0 7 2007
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Fsrsr R-59
Jtn APPLICATION F&{ iiT# *OT REQTIIRIh'G

SUBMISSION OF FORMAL PLA}{S
TINDER SECTION 73-Sh-202 ntt

STATE OF UTAH Eltced_

Tb foEwing is otmiucd grrsranl to Sccrix. R-5a-2o{ l$ r dam otc.atrg rha crcls.sirt udrr scr,i.-
73-5a-2@dtXfu! rlrdq20aaro-f€crod.Eogs{itlniog!t c.c bhqlrsr lifc)orthcrrrivrrsd€rsecrirn ?}-5a_2e€) (darns
orrcr 20 e!{ccr mt cooslariag a tbta E hsmas lifc q- FCp€rtI n(t btd br dF 6.0€, of tbc daE).

a

[. APPLTCAT.IT
Nands):
Addrxs:
Ctlyl 

- ' 
.'cz ZpCrde:. a.d-{-A, /

2. PURPOSE OF DAI\I
Stock Poad
hgafqr
Sedimenedon X
O{frcr(dry

J. LOCaTIONOEDA"T!

9-v%erarcrretrsrcrfc. I.IE-sw) S4':S// s*d^ '<
foustnp___Z__i5______Xange_ /1 F gt*dVatsEA.E_lA_

4. PROSOSED DAM
Dam llcigfo (yerrical d*nt x> /3, A W
Cres{I-esgth(l€ngrb of rc? otAa{ /6 a ta,
CrestWidh (wklrhofbp of dam€tsf,t
Upsuean slope / vertical
Downstreac slryq ,/cr*d
Wacranfrcsaread,spillrray s* /, A 

"6 
-.ivlriag

Regulatrng Res_.
Debris Basb_
Taitings Pood_

DiversicnL
Flood C-oncrc{_

_

"Y i3;:$

5. PROPOSE} O{.ITLEr
Inslte ai^twr 

--- -2-4 
\ncbcs t;*,e& /4 ,- @

Irpe of pife (ic. corrcrae, sbel. etc
Type of gatnor valve
Locadoo of gate (up*ream, dowrntreanq c*r,ter,6c.)

6. PROPOSED SPILLTYAY
Crest l,c{€th (wid{b of botroor of qpittwa yl - 5 - W,
Dcetb (ftEm bof,u d pittway to rop af dant

H* .eT51lc (i.e. crft cbarElct pipc, x)_ F;,e_-.

7. WATER RIGIITS
Describe (see i

DM OF OIL' ur';r a i{iil{iNG
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o

Atr&h plans *dd.s a diqrilE lo ckrjt rfc infonruir gven o rHs aptic?lim-

The unde[siSDcd cbtowtedge try haw rcad rtre iDsrDctbns irttodod with dris ap@ic-at!o. Edrrc arlrrc E cf,$an.{i5 is
!o bcgin dstfl &b applicarim has bcco apgorrcd by 6c Uu! StdcE4gin€eE 

- '

7//', tt "
Dan

Watcr Rights ioOrdcr gy 4 - futc -Q-/-e -
Area Eagi!€er'l Elaard
Rcvicured. by Dam Safcty

u"ot aw*a ,t lrul r ,.at / //f

,#
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Lila Ganyon Mine
Watershed Calculations
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Proj  ect  T i t le  = LILA CANYON UA 1 (L0 /  6)
WATERSHED HYDROGRAPH

Inf low in to s t ructure # 1
Structure t .14>e: Nul- I

Watershed data for  watershed
Curve number =
Area
Hydraul ic  length
Elevation change
Concentrat ion t ime
Concentrat ion t ime type
Unit Hydrograph type

To ta l  A rea

Sto rm Data
T o t a l  p r e c i p i t a t i o n
Storm Lype
Peak Discharge
Discharge volume

# 1 -
7 5 . 0
2 4 8  . 4  a c r e s
5 2 0 0 . 0  F e e t
1 4 8 0 . 0  f e e t
0 . 2 7  h o u r s
SCS Upland Curves
Fore s t  ed

2 4 8  . 4  a c r e s

1 . 3  i n c h e s
SCS 6 hour  design storm
7  . 0 2  c f s
2  . 0 9  a c r e  f t

REcFrlftn'

hAAR s I ?e$?

DN.0F 
0\L' bnY dr tririxiir';



Pro j  ect Tit l -e = LILA CANYoN UA 1- (to /  24)
WATERSHED HYDROGRAPH

Inf low in to s t ructure # 1-
Structure type:  NuI l

Watershed data for  watershed #
Curve number =
Area =
Hydraul ic  length =
Elevat ion change =
Concentrat ion t ime =
Concentrat ion t ime type =
Unit Hydrograph type =

1
7 5  . 0
2 4 8  . 4  a c r e s
5 2 0 0  .  0  F e e t
l - 4 8 0 . 0  f e e t
0  . 2 7  h o u r s
SCS Upland Curves
Fore s t. ed

. 4  a c r e s=  248ToLal  Area

Storm Data
To ta l  p rec ip i ta t ion
Storm type
Peak Discharge
Discharge volume

L  . 9  i n c h e s
SCS Type 2 s torm, 24 hour  s torm
2 5 . 5 3  c f s
5 . 9 0  a c r e  f t

RECEI\;Gn
}{hRs 1 ?so1

DN' OF O\L, GAS E N\\1.I\NG



Pro jec t  T i t l e  =  L ILA CANYON UA -  1  (L00 /6 )
WATERSHED HYDROGRAPH

In f low in to  s t ruc tu re  #  1
Structure type:  Nul I

Watershed data for  wat ,ershed
Curve number =
Area
Hydraul ic  length
El-evat ion change
Concentrat ion t. i -me
Concentrat ion t ime type
Unit Hydrograph type

Tota l  Area

Sto rm Data
To ta l  p rec ip i ta t ion
Storm type
Peak Discharge
Discharge volume

#1
7 5 . 0
2 4 8  . 4  a c r e s
5 2 0 0 . 0  F e e t
1 4 8 0 . 0  f e e t
0 . 2 7  h o u r s
SCS Upland Curves
Fore s t  ed

2 4 8  . 4  a c r e s

a  . 9  i n c h e s
SCS 6 hour  design storm
2 0  . 4 8  c f s
6  . 9 0  a c r e  f t

RECHIVED
MAR 0 ? 2007
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Proj ect Tit.Ie = I-.,ILA CAIilYON
WATERSHED HYDROGRAPH

Inf low in to s t ructure # 1
Struct,ure t ,ype: NuI I

Watershed data for  watershed
Curve number =
Area
Hydraul ic  length
El-evat ion change
Concentrat ion t ime
Concentrat ion t ime type
Unit Hydrograph type

TotaL Area

Storm Data
T o t a l  p r e c i p i t a t i o n
Storm type
Peak  D ischarge
Discharge volume

uA  -  1  ( 2s /6 )

1
7 5  . 0
2 4 8  . 4  a c r e s
5 2 0 0 . 0  F e e t
1 4 8 0 . 0  f e e t
0 . 2 7  h o u r s
SCS Upland Curves
Fores ted

2 4 8  . 4  a c r e s

1 . 5  i n c h e s
SCS 6 hour  design storm
1 0 . 3 1  c f  s
3  . 4 5  a c r e  f t

RECf,l'"JTD
MAR s ? 2s07
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Proj  ect  T i t le  = LILA CANYON UA -  2 (70 /  6)
WATERSHED HYDROGRAPH

Inf  low in to s t . ructure # 1
Structure t14>e: Nu]1

Watershed data for  watershed
Curve number =
Area =
Hydraul ic  length =
Elevat ion change =
Concentrat ion t ime =
Concent,rat ion t ime type =
Unit Hydrograph type =

Tot,al- Area

Storm Data
To ta l  p rec ip i ta t ion
Storm type
Peak  D ischarge
Discharge volume

# 1
8 3 . 0
L L . 7  a c r e s
1 5 0 0  .  0  F e e t
1 0 0 0  .  0  f e e t
0 . 0 8  h o u r s
SCS Upland Curves
Fores ted

. 7  a c r e s

1  . 3  i n c h e s
SCS 5 hour  design st .orm
7  . 4 9  c f s
0 . 2 6  a c r e  f t

1 1

RECEEVED
\EhRs 1 ?s0?
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Proj ect Tit le = LILA CANYON
WATERSHED HYDROGRAPH

Inf low in to s t ructure # 1
Struct,ure t14>e: NuI 1

Wate rshed  da ta  fo r  wa te rshed  #
Curve number =
Area =
Hydraul ic  length =
Elevat ion change =
Concentrat ion t . ime =
Concentrat ion t ime type - -

Unit Hydrograph type =

Total- Area

St,orm Data
To ta l  p rec ip i ta t ion
Storm type
Peak  D ischarge
Discharge volume

=  l L . 7

uA  2  ( t o /24 )

1
8 3 . 0
l . ] - . 7  a c r e s
1 5 0 0 . 0  F e e t
1 0 0 0 . 0  f e e t
0 . 0 8  h o u r s
SCS Upland Curves
Fore s t  ed

acre s

I . 9  i n c h e s
SCS Type 2 s torm, 24 hour  s torm
5  . 0 2  c f s
0 . 61- acre f t ,

REC:;;;
$hR s I ruo

D$r. OF 0\L' unc 'r 
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Proj  ect  T i t ]e  = LILA CANYON UA -  2 (100 /  6)
WATERSHED HYDROGRAPH

Inf low in t .o  s t , ructure # l -
Structure  type: Nul- I

Wate rshed  da ta  fo r  wa te rshed
Curve number =
Area =
Hydraul ic lengt.h =
Elevat ion change =
Concentrat ion L ime =
Concentrat ion t ime type =
Unit Hydrograph type =

1 1

# 1
8 3 . 0
I t . 7  a c r e s
1 5 0 0 . 0  F e e t ,
L 0 0 0 . 0  f e e t
0 . 0 8  h o u r s
SCS Upland Curves
Fores ted

. 7  a c r e s

1 .  9  i n c h e s
SCS 6 hour  design storm
4  . 0 2  c f s
0 . 6 1  a c r e  f t

Tota1 Area

Sto rm Data
To ta l -  p rec ip i ta t ion
Storm type
Peak Discharge
Discharge volume

REcEivEtl
lt'hR S 1 ?SS1
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Pro- i  ec t  T i t l e
WATERSHED HYDROGRAPH

Inf  low in t  o  s t ructure # 1-
Structure type:  Nul - l -

Watershed data for  watershed
Curve number =
Area =
Hydraul ic  length =
Elevat ion change =
Concen t ra t ion  t ime  =
Concentrat ion t ime type =
Unit Hydrograph type =

= LILA CANYON uA  2  (25 /6 )

Total- Area

Storm Dat .a
T o t a l  p r e c i p i t a t i o n
Storm type
Peak  D ischarge
Discharge volume

1_1

# 1 -
8 3 . 0
L ] - .7  ac res
1 - 5 0 0 . 0  F e e t
1 0 0 0 . 0  f e e t
0 . 0 8  h o u r s
SCS Up1and Curves
Fore s t  ed

. 7  a c r e s

1  . 5  i n c h e s
SCS 6 hour  design sLorm
2 . 3 0  c f s
0 . 3 7  a c r e  f t

,,^!:t\rBD
- F  I  r  n  " '

r l L L  t t / -

rr* ^ 1 xn3'!
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P r o j  e c t  T i t l e
WATERSHED HYDROGRAPH

= LILA CAfflfON uA-3  (L0 /6 ' )

f  n f  low in to s t ructure # l -
Struct.ure t.1pe : NulI

Watershed data for  wat .ershed # I
Curve number = 83 .0
A r e a  =  5 . 0  a c r e s
Hydrau l  i c  l eng th  =  550  .  00  Fee t
E l e v a t i o n  c h a n g e  =  1 5 5 , 0  f e e t .
Concen t ra t . i on  t ime  =  0 .04  hours
Concentrat  ion t  ime t lpe
Unit hydrograph type

To ta1  Area  =

Storm data
Tota l  prec ip i  t .a t  ion =
Storm Eype =
Peak Discharge =
Discharge volume =

SCS Upland Curves
Fores ted

5 . 0  a c r e s

l- .  3 inches
SCS 6 hour  design storm

0 . 7 7  c f  s
0  . 1 3  a c r e  f t



^-.WATERSHED HYDROGRAPH

f  fn f low in to  s t ruc t ,u re  #  L
- St ruct,ure Elr5>e : NuI I

P ro  j  ec t ,  T i t l e = LII"A CAIfYON UA.3 QO / 24)

Wat,ershed data for  wat ,ershed # L
Curve  number  =  83 .0
Area
Hydraul ic  lengt ,h
Elevat ion change
Concen t ra t , i on  t ime
Concentrat ion t ime type
Uni t hydrograph tl4>e

ToEaI  Area =

Sto rm da ta
To ta l  p rec ip i ta t , i on  =
Storm t,ype =
Peak Discharge =
Discharge volume =

6 .  0  a c r e s
6 5 0 . 0 0  F e e t

1 5 5 . 0  f e e t .
0 . 0 4  h o u r s

SCS Upland Curves
Fores t  e  d

5 . 0  a c r e s

L . 9  i n c h e s
SCS Type 2 storm , 24 hour st.orm

2  . 5 8  c f s
0 . 3 1  a c r e  f t

o
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^ WATERSHED HYDROGRAPH
-  fn f low in to  s t ruc tu re  #
V S t ruc t .u re  t ype :

Pro  j  ec t  T iE , le = LII,A

Hydraul ic  lengt ,h
E leva t ion  change
Concentrat. ion t.  ime
Concent rat ion t ime t)4>e
Unit hydrograph type

Tota l  Area =

Sto rm da ta
To t .a l  p rec ip i ta t  i on  =
S t orm tlr5>e =
Peak  D ischarge
Discharge volume =

CAr\TYON UA- 3 Qs / 6)

1
Nul 1

5 5 0 . 0 0  F e e t
L 5 5 . 0  f e e t .

0 . 0 4  h o u r s
SCS Upland Curves
Fore s E ed

5  .  0  ac res

1 . 5  i n c h e s
SCS 6 hour  design storm

1 . 1 9  c f s
0 . 1 9  a c r e  f t

Wat .ershed dat  a f  or  watershed # 1
Curve number = 83 .0
A r e a  =  5 . 0  a c r e s

o

-^rl\fgD
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^WATERSHED HYDROGRAPH
I Inf  l -ow into structure # l -
-  S t ruc ture  L lpe:  Nul l

Watershed  da ta  fo r  wa te rshed
Curve number =
Area
Hydrau l i c  l eng th
E leva t ion  change
Concen t ra t ion  t  ime
Concent rat ion t ime Llpe
Unit hydrograph t lpe

Tota1 Area =

Storm dat ,a
To ta l -  p rec  ip i  ta t  i on  =
Storm type =
Peak  D ischarge  =
Di scharge vol-ume =

= LILA CAIVYONuA-3  (Lo0 /6 )

#1
83 .0

6 .  0  acres
5 5 0 . 0 0  F e e t

L 5 5 . 0  f e e t .
0 . 0 4  h o u r s

SCS Upland Curves
Fore s t  ed

5  . 0  a c r e s

1  . 9  i n c h e s
SCS 6 hour  design storm

2 . L 7  c f  s
0 . 3 1  a c r e  f t

P ro j  ec t ,  T i t . l e

o
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\ilhqS 

I Lv'

Dr\; 
o\L'Gne 

aiorN\lls



^-.WATERSHED HYDROGRAPH
f fn f low j -n to  s t ruc ture  #  1- 

Structure t)4pe: Nul l -

Pro j  ec t  T iE le = LILA CAIIYON UA-4 00 / 6)

Watershed data for  watershed # l -
Curve  number  =  83 .0
Area
Hydraul ic  length
E l- evat. i on change
Concen t raE ion  t ime
Concent, rat ion t ime E)4ge
Uni t hydrograph t)T)e

Tota l  Area =

Sto rm da ta
To ta l -  p rec ip i ta t , i on  =
Storm t l4>e =
Peak  D ischarge  =
Discharge volume =

7  . 2  a c r e s
L 2 5 0 . 0 0  F e e t

5 9 5 . 0  f e e t .
0 . 0 5  h o u r s

SCS Upland Curves
Fores ted

7  . 2  a c r e s

l- .  3 inches
SCS 6 hour  design storm

0 . 9 L  c f s
0 .  1 6  a c r e  f t
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Proj  ect ,  T i t , le
^dIATERSHED HYDROGRAPH
f fnf low int ,o structure # I- Struct.ure Llpe: NuI l

= Lf LA CAITYON UA- 4 00 / 24)

Watershed data for  watershed # L
Curve  number  =  83 .0
Area
Hydraul ic  length
Elevat ion change
Concent . rat , ion t ime
Concent rat i on t ime tlr;>e
Unit hydrograph t)4le

Tota l  Area =

Sto rm daEa
Tota l  p rec ip i ta t ion  =
Storm type =
Peak Discharge =
Discharge volume =

7  . 2  a c r e s
1 2 5 0 . 0 0  F e e t

5 9 5 . 0  f e e t .
0 . 0 5  h o u r s

SCS Upland Curves
Fores ted

7  . 2  a c r e s

r . 9  i nches
SCS Type 2  s torm,  24 hour  s torm

3 .08  c f s
0 .38  ac re  f t
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P r o j  e c t  T i t 1 e
WATERSHED HYDROGRAPH

= LILA CAITYON UA-4 (100/5)

Inf l -ow int .o structure # 1
Structure type: NuII

Wat.ershed data for watershed # 1
Curve number = 83 .0

o

Area
Hydraul ic  length
Elevat. ion change
Concentrat ion t ime
Concentrat ion t, ime t)pe
Unic hydrograph t)pe

Tota l  Area =

Storm data
To ta l  p rec ip i ta t ion  :
Storm trce =
Peak Discharge =
Discharge volume =

7  . 2  a c r e s
1 2 5 0 . 0 0  F e e t

5 9 5 . 0  f e e t .
0 .  0 5  h o u r s

SCS Upland Curves
Forest  ed

7  . 2  a c r e s

t .  9  i n c h e s
SCS 6 hour  design storm

2 . 5 8  c f s
0 . 3 8  a c r e  f t
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^-$IATERSHED HYDROGRAPH
f  In f low in to  s t ruc tu re  #  1-

St , ruct ,ure t14>e:  Nul l

P ro j  ec t  T i t , l e = LILA CAIIYON UA- 4 Q5 / 6)

Wat,ershed dat .a for  watershed # 1
Curve  number  =  83 .0
Area
Hydraul ic  length
ElevaEion change
Concent.raE, ion t ime
Concentrat ion t ime t )pe
Unit hydrograph t.ype

Tot.al Area =

Sto rm daLa
T o t a l  p r e c i p i t a t , i o n  =
SEorm tlr;le =
Peak  D ischarge  =
Discharge volume =

=  7  . 2  a c r e s
=  L 2  5 0  .  0 0  F e e t ,
=  5 9 5 . 0  f e e t .
=  0  . 0 5  h o u r s
= SCS Upland Curves
=  Fores ted

7  . 2  a c r e s

l -  .  5  inches
SCS 5 hour  design st ,orm

1 . 4 1  c f s
0 . 2 3  a c r e  f t

o
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tf,f 'i -/
l r o j  ec t  T i t l e
IATERSHED HYDROGRAPH

= LrLA CANYON UA-5 (L0 /  6)

In f low in to  s t ruc ture  #  1
St ruc ture  type:  Nul l

Watershed data  for  watershed #  L
Curve  number  =  90 .0
Area
Hydrau l i c  l eng th
E leva t ion  change
Concen t ra t ion  t i ne
Concen t ra t ion  t ime  type
Uni t  hydrograph type

To ta l  A rea  =

Sto rm da ta
T o t a l  p r e c i p i t a t i o n  =
Storm type =
Peak  D ischarge  =
Discharge volume =

=  tZ  . 3  ac res
= 1400.  00 Feet
=  600  . 0  f ee t .
=  0 .06  hou rs
= SCS Upland Curves
= Dis turbed

t2 .3  ac res

1 , .3  i nches
SCS 6 hour  des ign s torm

5 .94  c f s
0 .  54  ac re  f t
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l r o  j  e c t  T i t l e = LILA cANYoN UA-s (70/24)
ilATERSHED HYDROGRAPH
^-.  Inf low into structure # 1
I t  S t ruc ture  type:  NuI I

Watershed  da ta  fo r  wa te rshed  #  1
Curve number = 90.  0
Area
Hydrau l ic  length
Elevat ion change
Concent ra t ion t ime
Concent ra t ion t ime type
Unit  hydrograph type

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge volume =

=  L2  . 3  ac res
=  1400 .00  Fee t
=  600 .0  f ee t .
=  0 .06  hou rs
= SCS Upland Curves
= Dis turbed

72  . 3  ac res

1 .9  i nches
SCS Type 2 storm ,  24

L2 .14  c f s
1 .03  ac re  f t

hour storm

FEGE1VE'D
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l r o j  e c t  T i t l e = LILA cANYoN UA-s (25 /  6)
IATERSHED HYDROGRAPH
^ In f low in to  s t ruc ture  #  1
I t  S t ruc ture  type:  Nul l

Watershed data  for  watershed #  1
Curve  number  =  90 .0
Area
Hydrau l ic  length
Elevat ion change
Concen t ra t i on  t ime
Concent ra t ion t ine type
Unit  hydrograph type

Tota l  Area =

Storm data
To ta l  p rec ip i t a t i on  =
Storm type =
Peak Discharge =
Discharge vo lume =

=  LZ  . 3  ac res
=  1400 .  00  Fee t
=  500 .0  f ee t .
=  0 .  06  hou rs
= SCS Upland Curves
=  D is tu rbed

12  . 3  ac res

1 .  5  i nches
SCS 6 hour  des ign s torm

7  .65  c f s
0 .  70  ac re  f t
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TATERSHED HYDROGRAPH
^ fn f low in to  s t ruc ture  #  1
I t  S t ruc ture  type:  Nul l

' r o j  e c t  T i t I e

Tota1 Area

Storn  data
To ta l  p rec ip i t a t  i on
Storm type
Peak Discharge
Discharge vo lume

= I,ftA CANYON uA-s  (Loo/6)

=  12  . 3  ac res

=  t . 9  i nches
= SCS 6 hour  des ign s torm
=  L t  . 24  c f s
=  1 .03  ac re  f t

Watershed data  for  watershed #  1
Curve  number  =  90 .0
A rea  =  tZ  . 3  ac res
Hydrau l i c  l eng th  =  1400 .  00  Fee t
E leva t i on  change  =  500 .  0  fee t .
Concen t ra t i on  t ime  =  0 .06  hou rs
Concent ra t ion t ime type = SCS Up1and Curves
Unit  hydrograph type = Disturbed
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Proj  ect  T i t le  = LILA CANYON UA 6a Q0 /  6)
WATERSHED HYDROGRAPH

Inf low in to s t ructure # 1
StrucLure t14>e: NuI 1

Watershed data for  watershed
Curve number =
Area =
Hydraul ic  length =
Elevat ion change =
Concentrat ion t ime =
Concentrat ion t ime type =
Unit Hydrograph type =

Tota l  Area

Storm Data
To ta l  p rec ip i ta t ion
Storm type
Peak Discharge
Discharge volume

1
9 0 . 0
I  . 6  a c r e s
4 7 0 . 0  F e e t .
4 0 . 0  f e e t
0 . 0 4  h o u r s
SCS Upland Curves
Di  s t  urbed

acre sL . 6

1 . 3  i n c h e s
SCS 6 hour  design sLorm
O . 7 4  c f  s
0 . 0 7  a c r e  f t
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Pro jec t  T i t l e  =  L ILA CANYON UA 6a  (LO/24)
WATERSHED HYDROGRAPH

Inf low in to s t ructure # 1-
Structure  type: Nul 1

Watershed  da ta  fo r  wa te rshed
Curve number =
Area =
Hydraul ic  length =
Elevation change =
Concentrat ion t , ime =
Concentrat ion t ime type =
Unit Hydrograph type =

Tota l  Area

Storm Data
T o t a l  p r e c i p i t a t i o n
Storm type
Peak  D ischarge
Discharge volume

L . 6

1
9 0 . 0
I  . 6  a c r e s
4 7  0  . 0  F e e t
4 0 . 0  f e e t
0 .  0 4  h o u r s
SCS Upland Curves
Disturbed

acres

1 -  . 9  i n c h e s
SCS Type 2 s torm, 24 hour  sLorm
1 . 5 1  c f s
0 . 1 - 3  a c r e  f t
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Proj  ect  T i t . Ie  = LILA CANYON UA 5a (25 /  6)
WATERSHED HYDROGRAPH

f nf low int.o structure # L
St ruc tu re  t ype :  Nu l I

Watershed data for  watershed
Curve number =
Area =
Hydraul ic  length =
Elevat ion change =
Concentrat ion t ime =
Concentrat ion t ime type =
Unit Hydrograph type =

Tota l  Area

Storm Data
To t .a l  p rec ip i ta t ion
Storm t14le
Peak Discharge
Discharge volume

L . 6

1
9 0 . 0
1 ,  . 6  a c r e s
4 7  O  . 0  F e e t
4 0 . 0  f e e t .
0 . 0 4  h o u r s
SCS Upland Curves
Di  s turbed

acre s

1  . 5  i n c h e s
SCS 6 hour  design sLorm
0 . 9 5  c f s
0 . 0 9  a c r e  f t
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Pro j  ec t  T i t l e  =  L ILA CANYON UA -  6b  ( t0  /  6 )
WATERSHED HYDROGRAPH

f nf low int,o structure # 1-
Structure type:  Nu1I

Watershed data for  watershed
Curve number =
Area =
Hydraul ic  length =
Elevat ion change =
Concentrat ion t ime =
Concentrat j-on t ime type =
Unit Hydrograph type =

Tota l  Area

Storm Data
T o t a l  p r e c i p i t a t i o n
Storm type
Peak Discharge
Discharge volume

2 . 6

1
9 0 . 0
2  . 6  a c r e s
8 4 0 . 0  F e e t
5 0 . 0  f e e t
0 . 0 9  h o u r s
SCS Up1and Curves
Di  s turbed

acre  s

1  . 3  i n c h e s
SCS 6 hour  design storm
I . 2 5  c f s
0 . 1 1  a c r e  f t
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Pro j  ec t  T i t l -e = LfLA CANYON
WATERSHED HYDROGRAPH

Inf low into st , ructure # 1
Structure type: Nul-1

Watershed data for  watershed
Curve number =
Area =
Hydraul ic  length =
Elevat ion change =
Concentrat ion t ime =
Concentrat ion t ime type =
Unit Hydrograph t]rpe =

uA 6b  (Lo  /  24 )

2 . 6

1
9 0 . 0
2  . 6  a c r e s
8 4 0 . 0  F e e t .
5 0  .  0  f e e t
0 . 0 9  h o u r s
SCS Upland Curves
D is tu rbed

acres

L . 9  i n c h e s
SCS Type  2  s to rm,  24  hour  s to rm
2 . 5 8  c f s
0  . 2 1  a c r e  f  t

Tota l  Area

Storm Dat.a
T o t a l  p r e c i p i t a t i o n
Storm type
Peak  D ischarge
Discharge volume
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P r o j  e c t  T i t l e = LILA CANYON uA  6b  (25  /  6 )
WATERSHED HYDROGRAPH

fnf l -ow in to s t ructure # l -
St ructure t ,ype:  Nul - l

Watershed data for  watershed
Curve number --

Area =
Hydraul ic lengt,h =
Elevat, ion change =
Concentrat ion t ime =
Concentrat ion t ime type =
Unit Hydrograph type =

Tota1 Area

Storm Data
To ta l  p rec ip i ta t ion
Storm type
Peak Discharge
Discharge volume

2 .6

1
9 0 . 0
2  . 6  a c r e s
8 4 0 . 0  F e e t
6 0 . 0  f e e t
0 . 0 9  h o u r s
SCS Upland Curves
Di  s turbed

acres

1  . 5  i n c h e s
SCS 6 hour des ign st.orm
L  . 6 2  c f s
0 . 1 5  a c r e  f t ,
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Pro jec t  T i t l e  =  L ILA CANYON UA 6c  (70 /6 )
WATERSHED HYDROGRAPH

Inf low in to s t ructure # 1
Structure type:  Nul l

Watershed data for  watershed
Curve number =
Area =
Hydraul ic  length =
Elevat ion change =
Concentrat . ion t ime =
Concentrat ion t ime type =
Unit Hydrograph type =

Tota1 Area

Storm Data
To t ,a l  p rec ip i ta t ion
Storm type
Peak Discharge
Discharge vol-ume

1
9 0 . 0
2  . 6  a c r e s
6 5 0 . 0  F e e t
4 0 . 0  f e e t ,
0 . 0 7  h o u r s
SCS Upland Curves
Di  s turbed

acres2 . 6

1  . 3  i n c h e s
SCS 6 hour  design sLorm
L . 2 5  c f s
0  . 1 1  a c r e  f t
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Proj  ect  T i t l -e  = LILA cANyoN UA 6c (Lo /  24)
WATERSHED HYDROGRAPH

Inf  l -ow in to s t ructure # 1
St ruc tu re  t ype :  Nu I l

Watershed data for  watershed
Curve number =
Area =
Hydraul- ic length =
E1evat ion change =
Concentrat ion t ime =
Concentrat ion t ime type =
Unit Hydrograph type =

Tota l  Area

Sto rm Data
To ta1  p rec ip i ta t . i on
Storm t14>e
Peak  D ischarge
Discharge volume

2 . 6

1
9 0 . 0
2  . 6  a c r e s
6 5 0 . 0  F e e t .
4 0 .  0  f e e t
0 . 0 7  h o u r s
SCS Upland Curves
Di st.urbed

acre s

1 .  9  i n c h e s
SCS Type  2  s to rm,  24  hour  s to rm
2 . 5 7  c f  s
0  . 2 L  a c r e  f t
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Pro jec t  T i t l e  =  L ILA CANYON UA 6c  (25 /6 )
WATERSHED HYDROGRAPH

Inf low inLo st ructure # 1
Structure t14>e: Nul 1

Watershed data for  watershed
Curve number =
Area =
Hydraul ic length =
Elevat ion change =
Concentrat ion t ime =
Concentrat ion t ime Lype =
Unit Hydrograph type =

Tota l  Area

Storm Data
T o t a l  p r e c i p i t a t i o n
Storm type
Peak Discharge
Discharge volume

2 . 6

1
9 0 . 0
2  . 6  a c r e s
6 5 0 . 0  F e e t
4 0 . 0  f e e t
0 . 0 7  h o u r s
SCS Upland Curves
Di  s turbed

acre s

1  . 5  i n c h e s
SCS 6 hour  design storm
1 , 6 1  c f s
0 . 1 - 5  a c r e  f t
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Pro j  ec t  T i t , l e
WATERSHED HYDROGRAPH

= LILA CAMON DA- 2 00 / 6)

Inf low in t ,o  s t ructure # 1
Struct,ure Lype : Nul I

Wat,ershed dat,a f  or wat,ershed # 1
Curve number = 90. 0
Area =
Hydraul ic length =
Elevat , ion change =
Concent, rat ion t.  ime =
Concent,rat, ion t, ime Eype =
Unit hydrograph Lype =

Tot.al Area =

Storm data
To ta l  p rec ip i ta t ion  =
Storm Erce =
Peak Discharge =
Discharge volume =

2  . 5  a c r e s
1 5 2 0 . 0 0  F e e t

L 9 0 . 0  f e e t , .
0 . L Z  h o u r s

SCS Upland Curves
D i  s  turbed

2 . 5  a c r e s

L . 3  i n c h e s
SCS 6 hour de s ign st,orm

1 . 1 1  c f s
0 . 1 1  a c r e  f E
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^-SIATERSHED HYDROGRAPH
I fnf l -ow int .o struct .ure # L- Struct.ure Lype: NulI

Watershed dat .a for  watershed
Curve number =
Area
Hydrau l i c  l eng th
Elevat ion change
ConcenEraE ion t  ime
Concent,rat ion t ime Eype
Unit hydrograph Elr;>e

ToEaL Area =

SEorm data
Tota l  prec ip i t .a t  ion =
SEorm E).lpe =
Peak Discharge - -
Discharge volume =

= LILA CAAIYOND A - 2  ( L 0 / 2 4 )

#1
90 .0

2 .5  ac res
1 5 2 0 . 0 0  F e e t

1 9 0 . 0  f e e t .
O . t 2  h o u r s

SCS Upland Curves
Di  s turbed

2  . 5  a c r e s

L  . 9  i n c h e s
SCS Ty1ge 2 sEorm, 24 hour  sEorm

2 . 3 4  c f s
0  . 2 L  a c r e  f  t

Pro j  ect .  T i t . Ie
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Pro j  ect  T i t , le = LII,A cAlryoN DA- 2 (2s / 6)

].
NuI 1

- WATERSHED HYDROGRAPH
- fn f low in to  s t ruc ture  #
v  s t rucLure t14>e:

Watershed dat ,a for  watershed # I
Curve  number  =  90 .0
Area
Hydraul ic  length
Blevation change
Concentrat ion L ime
Concent rat ion t.  ime t)pe
Un it hydrograph t)rpe

Tota l  Area =

Sto rm da ta
To t ,a l  p rec ip i ta t  i on  =
Storm tlr;>e =
Peak  D ischarge  =
Discharge volume =

2  . 5  a c r e s
1 " 5 2 0 . 0 0  F e e t

1 , 9 0 . 0  f e e t .
O . l 2  h o u r s

SCS Upland Curves
Di  s  turbed

2 . 5  a c r e s

1 .  5  i n c h e s
SCS 6 hour  design storm

l - . 4 5  c f  s
0 . 1 - 4  a c r e  f t
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Proj  ect  T i t l -e  = LILA CANYON DA -  3a (10 /  6)
WATERSHED HYDROGRAPH

In f low in to  s t ruc tu re  #  1
Struct.ure type : NulI

Watershed data for  watershed
Curve number =
Area =
Hydraul ic  length =
Elevat ion change =
Concentrat ion t ime =
Concentrat ion t ime type =
Unit Hydrograph type =

Tota1 Area

Storm Data
To ta l  p rec ip i ta t ion
Storm type
Peak Discharge
Discharge volume

1
9 0 . 0
1-  .  3  acres
3 5 0 . 0  F e e t
4 0 . 0  f e e t
0 . 0 3  h o u r s
SCS Upland Curves
Di st,urbed

acres1 . 3

1 . 3  i n c h e s
SCS 6 hour  design storm
0 . 5 5  c f s
0 . 0 6  a c r e  f t
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Proj  ect  T i t le  = LILA CANYON DA 3a ( i -0  /  24)
WATERSHED HYDROGRAPH

Inf low in to s t ructure # 1
Structure t14>e: NuI l

Wate rshed  da ta  fo r  wa te rshed
Curve nurnber =
Area =
Hydraul ic  length =
Elevat ion change =
Concentrat ion t ime =
Concentrat ion t ime type =
Unit Hydrograph type =

Tota l  Area

Storm Data
To ta l  p rec ip i ta t ion
Storm type
Peak Discharge
Discharge volume

1 . 3

1
9 0 . 0
1 . 3  a c r e s
3 5 0 . 0  F e e t
4 0 . 0  f e e t
0 . 0 3  h o u r s
SCS Upland Curves
Di  s turbed

acre s

1 .  9  i n c h e s
SCS Type 2 s torm, 24 hour  s torm
t . 7 2  c f  s
0 . 1 1  a c r e  f t
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Pro jec t  T i t l e  =  L rLA CANYON DA 3a  (25 /6 )
WATERSHED HYDROGRAPH

Inf l -ow in to s t ructure # 1
Structure  type: Nul l-

Watershed data for  watershed
Curve number =
Area =
Hydraul- ic length =
Elevat ion change =
Concentrat ion t ime =
Concentrat ion t ime type =
Unit Hydrograph type =

Tota l  Area

St.orm Data
To ta l  p rec ip i ta t ion
Storm type
Peak  D ischarge
Discharge volume

1
9 0 . 0
1-  .  3  acres
3 5 0 . 0  F e e t
4 0 . 0  f e e L
0 . 0 3  h o u r s
SCS Upland Curves
Di s turbed

acres1 . 3

1  . 5  i n c h e s
SCS 5 hour  design st .orm
0  . 7 1 ,  c f  s
0 . 0 8  a c r e  f t
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Pro j  ec t Ti t  l_ e = LrLA CANYON DA 3b (A0 / 6)
WATERSHED HYDROGRAPH

In f low in to  s t ruc tu re  #  L
Structure  type: NuI 1

Watershed  da ta  fo r  wa te rshed
Curve number =
Area =
Hydraul ic  length =
Elevat ion change =
Concentrat ion t ime =
Concentrat ion t j-me type =
Unit Hydrograph type =

Tota l  Area

Storm Data
To ta l  p rec ip i ta t ion
Storm type
Peak  D ischarge
Discharge volume

2 . 2

1
9 0 . 0
2 . 2  a c r e s
6 7 5  . 0  F e e t
9 5  .  0  f e e t
0 .  0 5  h o u r s
SCS Upland Curves
Di  s turbed

acres

1  . 3  i n c h e s
SCS 6 hour  design storm
1 . 0 4  c f s
0 . 1 0  a c r e  f t
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Proj ect Tit le = LILA CAIi lYON DA 3b (I0 /  24)
WATERSHED HYDROGRAPH

Inf low in to s t ructure # l -
Structure t14>e : Nul 1

Watershed data for  watershed
Curve number =
Area =
Hydraul ic  length =
Elevat ion change =
Concentrat ion t ime =
Concentrat i -on t ime type =
Unit Hydrograph type =

Tota l  Area

Sto rm Data
To ta l  p rec ip i ta t j -on
Storm type
Peak Discharge
Discharge vol-ume

1
9 0 . 0
2 . 2  a c r e s
675  .  O  Fee t
9 5  .  0  f e e t
0 . 0 5  h o u r s
SCS Upland Curves
Di  s turbed

acres2 . 2

L  . 9  i n c h e s
SCS Type 2 s torm, 24 hour  s torm
2 . L 2  c f  s
0 . 1 9  a c r e  f t
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Pro jec t  T i r l e  =  L rLA CANYON DA -  3b  (25 /6 )
WATERSHED HYDROGRAPH

fnf low in to s t ructure # 1
Structure type : Null-

Watershed data for  watershed
Curve number =
Area =
Hydraul ic length =
Elevation change =
Concentrat ion t ime =
Concentrat ion t ime type =
Unit Hydrograph type =

Tota1 Area

Sto rm Data
To ta1  p rec ip i ta t ion
Storm type
Peak Discharge
Discharge vol-ume

2 . 2

1
9 0 . 0
2 . 2  a c r e s
6 7 5  . 0  F e e t
9 5  .  0  f e e t
0 .  0 5  h o u r s
SCS Upland Curves
Di  s turbed

acre s

1  . 5  i n c h e s
SCS 6 hour  design storm
L . 3 4  c f s
0  . 1 3  a c r e  f t

F,ec'{11
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S$ 
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Pro  j  ec t  T i t l -e
WATERSI{ED HYDROGRAPH

= LILA CAI{ IYON DA-4 (L0/6)

#1
90 .0

2  . 6  ac res
3 3 0 . 0 0  F e e t

2 5 . 0  f e e t .
0 .  0 3  h o u r s

SCS Upland Curves
Di s turbed

2  . 6  a c r e s

Inf Low inLo st ruct,ure # l-
St , ructure t )pe:  NuI l

Watershed data for  watershed
Curve number =
Area =
Hydraul ic length =
Elevation change =
Concent, rat ion t irne =
Concent,rat, ion t ime t)4re =
Unit hydrograph tlpe =

Total Area =

St ,orm data
ToEaI  p rec ip i ta t , i on  =
Storm t lpe =
Peak Discharge =
Discharge vol-ume =

L . 3  i n c h e s
SCS 5 hour  design storm

L . L 2  c f  s
0  . t 2  a c r e  f  t

,...r6c
, . a * \ 1 $  s
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^WATERSHED HYDROGRAPH
I fnflow into st,ruct,ure # 1-
v Struct,ure type: NulI

Hydraul ic  length
Elevat ion change
Concent , rat ion t ime
Concent,rat ion t ime t)4>e
Unit hydrograph type

Tota l  Area =

Storm data
T o t a 1  p r e c i p i t a t i o n  =
Storm type =
Peak Discharge =
Discharge volume =

= LILA CANYON DA-4 (LO/24)

3 3 0 . 0 0  F e e t
2 5  .  O  f e e t , .
0 .  0 3  h o u r s

SCS Upland Curves
Di s turbed

2  . 6  a c r e s

1 .  9  i n c h e s
SCS Type 2 s torm, 24 hour  s torm

2 . 2 8  c f s
0  . 2 2  a c r e  f t

P r o j  e c t  T i t l e

Watershed data for  watershed # 1
Curve  number  =  90 .0
A r e a  =  2 . 6  a c r e s

RECElVED
BehRs 1 ?8s?

DN. 0F O\L' GAb t'' t$\lr\NG



P r o j  e c t  T i t l e
WATERSHED HYDROGRAPH

= LfLA CAITYONDA-4  Qs /6 )

# l
90 .0

2  . 6  ac res
3 3 0 . 0 0  F e e t

2 5 . 0  f e e t .
0 .  0 3  h o u r s

SCS Upland Curves
Dis t.urbed

2  . 6  a c r e s

fnf low in t ,o  s t ructure # t
S t ruc tu re  t )pe :  Nu I l

Watershed data for  watershed
Curve number =
Area
Hydraul ic  length
Elevat ion change
ConcentraLion t ime
Concentrat ion t ime Eype
Unit hydrograph type

Tot al- Area =

St.orm dat a
ToEa l  p rec ip iEaE ion  =
Storm t)4pe =
Peak Discharge =
Discharge volurne =

1 .  5  i n c h e s
SCS 6 hour  design storm

L  . 4 4  c f s
0 . 1 5  a c r e  f  t .

q4flf,El"J"&V
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Pro jec t .  T iE Ie
WATERSHED HYDROGRAPH

= LILA CANYON DA-5 (10/6)

Inflow int.o st,ruct.ure # 1
Structure E1rye : NulI

Wat.ershed data for waLershed # l-
Curve number  =  90.0

o

Area
Hydraul ic lengt,h
Elevation change
Concentrat ion t . ime
Concentrat ion t ime t lr ; le
Unit hydrograph type

Tot.a1 Area =

Storm dat.a
To ta l  p rec ip iea t ion  =
SLorm t)ape =
Peak Discharge =
Discharge volume =

0  . 6  a c r e s
2 4 0 . 0 0  F e e t

3 0 . 0  f e e t .
0  . 0 2  h o u r s

SCS Upland Curves
Di s t .urbed

0 . 5  a c r e s

1  .3  inches
SCS 6 hour  design st .orm

0 . 2 0  c f s
0  .  0 2  a c r e  f t

REGg\*\r'$C
hlhRs 1 zo0?
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- WATERSHED HYDROGRAPH
- Inf low in to s t ruct ,ure # L
V Structure E)pe:  NuI l

P ro j  ec t  T i t , l e = LILA CANYON DA-5 00/24)

Watershed daEa for  watershed # 1
Curve  number  =  90 .0
Area
Hydraul ic lengt.h
Elevat ion change
Concent,raE ion t ime
Concentrat ion t ime t lpe
Unit, hydrograph Elpe

Total Area =

SEorm data
To ta l  p rec ip i ta t ion  =
Storm t)r5re =
Peak Discharge =
Discharge volume =

0  . 6  a c r e s
2 4 0  . 0 0  F e e t

3 0 . 0  f e e t .
0  . 0 2  h o u r s

SCS Upland Curves
Disturbed

0 . 5  a c r e s

l- .  9 inches
SCS T)pe 2 st.orm , 24 hour storm

0 . 4 1 -  c f  s
0 . 0 5  a e r e  f t

RECEIVED
h4AR 0 7 2007

DIV. OF OIL, GAS & MINING



P
w

o
r o j  e c E  T i t l e = LfLA
ATERSHED HYDROGRAPH

Inf low in to  s t ruc ture  #
Structure t14le :

cArvYoN DA- s Q5 / 6)

1
Nul I

wat,ershed data for wat,ershed # 1
Curve  number  =  90 .0
Area =
Hydraul ic lengt,h =
El-evation change =
Concentrat ion t ime =
Concentrat. ion Eime type =
Unit hydrograph t14le =

0 . 5  a c r e s
2 4 0 . 0 0  F e e t

3 0 . 0  f e e t , .
0 . 0 2  h o u r s

SCS Up1and Curves
Di  s turbed

0 . 5  a c r e s

1  . 5  i n c h e s
SCS 6 hour  design storm

0 . 2 6  c f s
0  .  0 3  a c r e  f t

TotaL Area =

Storm data
To ta1  p rec ip i ta t , i on  =
Storm t)pe =
Peak Discharge =
Discharge volume =

F}fiCH1VED
ti;,sjt 0 7 2007

L, ". u,f ulL, GAs & MINING



Pro  j  ec t  T iE  le
WATERSHED HYDROGRAPH

cAlrYoN DA-6 (rc/e)

L
Nul I

= LILA

o In f low in to  s t ruc ture  #
St ruc ture  type:

Watershed data for watershed # L
Curve number = 95.0
Area  =  5 .1  ac res
Hydraul ic  length
Elevation change
Concentrat , ion t ime
Concentrat ion t ime type
Unit hydrograph t)4le

Tot,al Area =

Storm data
Tota1 prec ip i ta t , ion =
Storm t)rpe =
Peak Discharge =
Discharge volume =

5 5 0 . 0 0  F e e t
5 0 . 0  f e e t .
0  . 0 3  h o u r s

SCS Upland Curves
Di s turbed

5 . l -  acres

L . 3  i n c h e s
SCS 6 hour  design storm

3 . 0 5  c f s
0 . 3 5  a c r e  f t

RSCEIVED
t-?A$t 0 7 20CI7

DlV" ui- olL, GAS & MININQ



Pr
WAo

o j  ec t  T i t l e = LII"A CA]tnfON DA- 6 Q0 / 24)
TERSHED HYDROGRAPH

In f low in to  s t ruc ture  #  1
Structure t l r t r )e:  NuI l

watershed data for wat,ershed # 1
Curve number = 95. 0
Area =
Hydraul ic length =
Elevat ion change =
Concent rat,  ion t,  ime =
ConcenLrat ion t ime type =
Unit hydrograph tlr5le =

Tota l  Area =

Sto rm da ta
To t ,a1  p rec ip i tac ion  =
Storm tlrtrre =
Peak Discharge =
Discharge volume =

5 . 1  a c r e s
5 5 0 . 0 0  F e e t

5 0 . 0  f e e t .
0 .  0 3  h o u r s

SeS Upland Curves
Disturbed

5  .  L  ac res

L .  9  i n c h e s
SCS Tlr5>e 2 storm , 24 hour storm

5 . 1 7  c f s
0 . 5 9  a c r e  f L

RECEIVED
$4*,R 0 7 2$97

DN. OF OIL, GAS & INiNIIIC



P
w

v

ro j  ec t  T i t , l e
ATERSHED HYDROGRAPH

fnf low in to s t , ructure # 1
Structure ty; le :  NuI l

Watershed dat .a for  watershed
Curve number =
Area
Hydraul J-c lengEh
Elevat ion change
Concent rat, ion t, ime
Concent rat, ion t ime t)pe
Uni t hydrograph t)4pe

Total Area =

Sto rm da ta
To ta l  p rec ip i ta t ion  =
St orm tlrtrle =
Peak Discharge =
Discharge volume =

= LILA CAI{TYON DA- 6 Q5 / 6l

#1
95 .0

5  .1  ac res
5 5 0 . 0 0  F e e t

5 0 . 0  f e e t .
0  . 0 3  h o u r s

SCS Upland Curves
D i s turbed

5 .  L  a c r e s

1 .  5  i n c h e s
SCS 6 hour  design storm

3  . 6 9  c f s
0 . 4 3  a c r e  f t

RHffffiIVEP
M&R 0 ? 2SC7

DiV. OF OIL, GAS & MINING



Pro j  ec t  T i t , Ie
WATERSHED HYDROGRAPH

= LILA CAIIYON DA- 7 (L0 / 6)

#1
95 .0

5  . 9  ac res
7 0 0 . 0 0  F e e t

5 0  .  0  f e e t .
0 . 0 4  h o u r s

SCS Upland Curves
Disturbed

5 . 9  a c r e s

Inf low in to s t ructure # 1
Structure type:  Nul I

Watershed data for  watershed
Curve number =
Area =
Hydraul ic length =
Elevat ion change =
Concentrat ion t ime =
Concentrat ion t irne t lr ;>e =
Unit hydrograph tl4le =

Tota l  Area =

Storm data
To ta l  p rec ip i tac ion  =
Storm tlr5re =
Peak Discharge =
Discharge volume =

1 . 3  i n c h e s
SCS 6 hour design storm

4  . 5 5  c f s
0 . 4 7  a c r e  f t

RECEX\TM
MAR 0 ? 2$e7
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Pro jec t ,  T i t l e  =  L ILA CAl fyON DA-7  ( tO /Z+)
^ WATERSI{ED HYDROGRAPH

I  In f low in to  s t ruc tu re  #  1
v  SEruc tu re  t ype :  Nu I l

Watershed data for wat,ershed # 1
Curve  number  =  95 .0
Area
Hydraul ic lengt,h
Elevat ion change
Concentrat ion t ime
Concentrat ion t ime t)4>e
Unit hydrograph type

Total Area =

Storm data
To ta l  p rec ip i ta t ion  =
Storm t)4>e =
Peak Discharge =
Discharge volume =

=  5 .  9  a c r e s
=  7 0 0 . 0 0  F e e t ,
=  5 0 . 0  f e e t .
=  0 .  0 4  h o u r s
= SCS Upland Curves
=  D isLurbed

6  . 9  a c r e s

1 .  9  i n c h e s
SCS Type 2 s torm, 24 hour  s torm

7  . 7 0  c f s
0 . 7 9  a c r e  f t

F,Ftf,n\-"AS
$t$\R 0 7 20CI?
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Proj  ect .  T i t le
.T WATERSHED HYDROGRAPH
I Inf low into sEructure # L
v  SEructure  t lpe:  Nu l l

Hydraul ic length =
Elevat ion change =
Concentrat ion t , ime =
Concent rat ion E ime t)4:e =
Unit hydrograph tlr;>e =

Tota l  Area =

Storm data
To ta l  p rec ip i ta t ion  =
SEorrn tygre =
Peak Discharge =
Discharge volume =

= IJILA CAIIYON DA- 7 (25 / 6)

7 0 0 . 0 0  F e e t
5 0  .  0  f e e t .
0 .  04  hours

SCS Upland Curves
Di  s  turbed

6  . 9  a c r e s

Wat.ershed data for watershed # L
Curve number  =  95.0
A rea  =  6 ,9  ac res

1 . 5  i n c h e s
SCS 6 hour  design storm

5  . 4 9  c f s
0 . 5 8  a c r e  f t

o

RECEIVEil
lLthR 0 ? z$ii?

DlV. OF OIL' GAs a i'iiNil{G



Proj ect, Tit, le

Storm E)rpe
Peak Discharge
Discharge volume

Watershed data for watershed # 1
Cunre number = 90.0
Area =
Hydraul ic length =
ElevaEion change =
Concentrat ion Eime =
Concentrat, ion t ime Ll4>e =
Unit hydrograph Elrtr>e =

ToEal Area =

SE,orm data
To ta l  p rec ip ieac ion  =

cArnroN DA- I Qo / 6)

L
NuI I

0 . 5  a c r e s
3 5 0 . 0 0  F e e t ,

2 5  . 0  f  e e E ,  .
0 .  04  hours

SCS Upland Curves
Di st,urbed

0 .  6  a c r e s

I  . 3  i n c h e s
5 hour design storm

0  . 2 5  c f s
0 . 0 3  a c r e  f t ,

= I,II,A

-, WATERSHED HYDROGRAPH
I  Inf low into st , ruct ,ure #
V Structure 814>e:

= SCS

=

RECf;l\'fED
Sg\R 0 ? ?s$?

DN. OT O\L, GAb A N\\N\NG



^-.WATERSHED HYDROGRAPH
f Inf low in to s t . ructure # 1\7 Structure Eyl re:  NuI I

P ro j  ec t  T i t , l e = LILA CAIVYON DA- 8 (LO / 24)

Watershed data for watershed # t
Curve number  =  90.0
Area
Hydraul ic  lengEh
Elevat ion change
Concentrat ion t ime
Concentrat ion Eime type
Unit hydrograph t)4le

Tot.a1 Area =

Storm data
To ta l  p rec ip i ta t ion  =
Storm t)rtrre =
Peak Discharge =
Discharge volume =

0 . 6  a c r e s
3 5 0 . 0 0  F e e t

2 5  . 0  f e e t  .
0 . 0 4  h o u r s

SCS Upland Curves
D is tu rbed

0  . 6  a c r e s

L .  9  i n c h e s
SCS Type 2 s torm, 24 hour  s torm

0 . 5 2  c f s
0  . 0 5  a c r e  f t

o

RECEF;IED
tehRs ? ?s3?

DN' Of O\\-' GAE is \'\rt't\flG



P r o j  e c t  T i t l e
WATERSHED HYDROGRAPH

= LILA CAI$YON DA- I Q5 / 6)

fn f low in to  s t ruc tu re  #  1
Structure t lr ;>e : NuI l

WaLershed  da ta  fo r  wa te rshed  #  1
Curve number = 90.0
A r e a  =  0 . 5  a c r e s

o

Hydraul ic  length
Elevat ion change
Concentrat ion t ime
Concentrat ion t ime t)4>e
Unit hydrograph type

Tot aI Area =

Sto rm da ta
To ta l  p rec ip i ta t ion  =
Storm t lpe =
Peak Discharge =
Discharge volume =

3 5 0 . 0 0  F e e t ,
2 5  . 0  f e e E  .
0 .  0 4  h o u r s

SCS Upland Curves
Di  s  turbed

0 . 5  a c r e s

1 . 5  i n c h e s
SCS 6 hour  design storm

0 . 3 3  c f s
0 . 0 3  a c r e  f t
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Lila Canyon Mine
Ditch Galculations
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DD-2 - (101241
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-2 - (1Ot24)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Wdth
Discharge

0.035
0.125000
2.00
2.O0
2.00
7.36

fUft
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top \Mdth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.40
1 . 1 1
3.78
3.59
0.61
0.025498
6.63
0.68
1 . 0 8
2 . 1 0
Supercriticaf

ft
fr
ft
ft
ft

fVft
fUs

ft
ft

RECgtt-';D' 
,ii.tr.s f ?9fl
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Lila Canyon
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-2 - (10/6)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Wdth
Discharge

0.035
0.125000
2.O0
2.00
2.00
2.60

ftift
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top \Mdth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.22
0.54
2.99
2.89
0.33
0.029498
4.80
0.36
0.58
1.96
Supercritical

ft
ft2
ft
ft
ft

fUft
fUs

ft
ft

RECE:-::
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Lila Ganyon
Worksheet for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-3 - (10t24)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.035
0.146000
2.00
2.00
2.00
2 . 1 2

fttft
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0 . 1 9
0.45
2.84
2.75
0.29
0.030412
4.73
0.35
0.54
2.07
Supercritical

ft
ft2
ft
ft
ft

fUft
fVs

ft
ft

--,^tr-1.\i*#
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Lila Ganyon
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-3 - (10/6)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data
Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.035
0.146000
2.O0
2.OO
2.O0
1 . O 4

ft/ft
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0 . 1 2
0.28
2.56
2.50
0 . 1 9
0.034034
3.71
0.21
0.34
1.96
Supercritical

ft
w
ft
ft
ft

fUft
fUs

ft
ft

*6cgt*jgc";;,,]1-*
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Lila Ganyon
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-4 - (10t24)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Wdth
Discharge

0.035
0.207000
2.O0
2.O0
1 . 0 0
1 . 1 2

fttft
H : V
H : V

ft
cfs

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Veloci$
Velocity Head
Specific Energy
Froude Number
Flow Type

4 . 1 7
0.23
1 . 7 6
1.68
0.28
0.032780
4.93
0.38
0.55
2.37
Supercritical

ft
ft2
ft
ft
ft

fUft
fUs

ft
ft
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Lila Ganyon
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-4 - (10/6)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.035
0.207000
2.00
2.00
1.00
0.55

ftJft
H : V
H : V

ft
cfs

Results
Depth
Flow Area
Wetted Perimeter
Top Wdth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0 . 1 1
o . 1 4
1 . 5 1
1.45
0 . 1 9
0.036203
3.95
0.24
0.36
2.25
Supercritical

ft
ft,
ft
ft
ft

fUft
fUs

ft
ft
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*f,"Cj#u"

";.'""' :f*,,,*,,*s
S\\'Ot 

o\u'Ghu 
(



Lila Ganyon
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-s - (10t24)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.035
0,153000
2.00
2.00
1.00
2.99

fttft
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.31
0.51
2.40
2.25
0.48
0.028815
5.90
0.54
0.85
2 . 1 9
Supercritical

ft
ft2
ft
ft
ft

fUft
fUs

ft
ft
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Lila Ganyon
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-s - (10/6)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.035
0.153000
2.00
2.00
1.00
o.97

ftift
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

o . 1 7
0.23
1 . 7 6
1.68
0.26
0.033427
4.25
0.28
o.45
2.O3
Supercritical

ft
ft2
ft
ft
ft

ftift
fUs

ft
ft
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Lila Ganyon
Worksheet for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-6 - (10t24)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Wdth
Discharge

0.035
0.050000
2.00
2.00
2.00
11.47

fttft
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.64
2 . 1 1
4.87
4.57
0.78
0.024048
5.43
0.46
1 . 1 0
1 . 4 1
Supercritical

ft
ft2
ft
ft
ft

fttft
fUs

ft
ft
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Lila Ganyon
Worksheet for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-6 - (10/6)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.035
0.050000
2.00
2.OO
2.00
4 . 1 2

fttft
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.37
1 . 0 2
3.66
3.49
0.44
0.027606
4.O5
0.25
0.63
1 . 3 2
Supercritical

ft
ftz
ft
ft
ft

ft/ft
fUs

ft
ft
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,* d.fv '*' ''

c.f"}*t''"\'%nr Sf,l
t,l"t:..t;\ _ 

"Nilt\\\\Gr:LS {

S$l'Of 
Q\L'*'



Lila Canyon
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-7 - (10t24)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.035
0.074000
2.OO
2.00
2.50
13.59

ftJft
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.58
2 . 1 1
5.08
4.81
0.78
0.023496
6.43
0.64
1.22
1 . 7 1
Supercritical

ft
ft2
ft
ft
ft

fUft
fUs

ft
ft

-q",^!**
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Lila Ganyon
Worksheet for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-8 - (10t24)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Wdth
Discharge

0.035
0.069000
2.00
2.O0
2.00
5 . 1 7

fttft
H : V
H : V

ft
cfs

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.39
1 . O 7
3.72
3.54
0.50
0.026749
4.85
0.37
0.75
1.56
Supercritical

ft
ft
ft
ft
ft

fUft
fUs

ft
ft
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Lila Ganyon
Worksheet for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-8 - (10/6)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.035
0.069000
2.00
2.04
2.00
3.05

ftift
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Wdth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.29
0.74
3.28
3 . 1 5
0.37
0.028817
4 . 1 3
0.26
0.55
1.50
Supercritical

ft
ft2
ft
ft
ft

ftift
fVs

ft
ft
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Lila Ganyon
Worksheet for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-g - (10t24)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.035
0.030000
2.00
2.00
2.50
7.49

fVft
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Wdth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.53
1 . 9 1
4.89
4.64
0.56
0.025485
3.93
0.24
0.77
1.08
Supercritical

ft
ft,
ft
ft
ft

fUft
fUs

ft
ft
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Lila Ganyon
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-g - (10/6)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.03s
0.030000
2.00
2.00
2.50
4 . 1 7

fttft
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Wdth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.39
1 . 2 7
4.23
4.05
0.40
0.027733
3.29
0 . 1 7
0.56
1.04
Supercritical

ft
ft2
ft
ft
ft

fUft
fUs

ft
ft



Lila Canyon
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-10 - (10t24)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Wdth
Discharge

0.035
0.040000
2.00
2.O0
2.O0
8.22

fUft
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Wdth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.57
1.80
4.56
4.29
0.65
0.025125
4.57
0.32
0.90
1.24
Supercritical

ft
ft2
ft
ft
ft

ftift
fUs

ft
ft



Lila Canyon
Worksheet for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-10 - (10/6)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.035
0.040000
2.00
2.00
2.00
4.80

ft|ft
H : V
H . V

ft
cfs

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.43
1 . 2 3
3.92
3.72
0.48
0.027025
3.91
0.24
0.67
1.20
Supercritical

ft
fr
ft
ft
ft

fUft
fUs

ft
ft
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Lila Canyon
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-11 - (10t24)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.035
0.059000
2.O0
2.O0
3.00
18.29

fttft
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top \Mdth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.67
2.88
5.98
5.66
0.86
0.022586
6.34
0.63
1.29
1.57
Supercritical

ft
ff
ft
ft
ft

fVft
fUs

ft
ft
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Lila Canyon
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-11 -  (10/6)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.035
0.059000
2.00
2.00
3.00
10.22

fttft
H : V
H : V

ft
cfs

Depth
Flow Area
Wetted Perimeter
Top \Mdth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0,48
1 . 9 2
5 . 1 6
4.93
0.62
0.024478
5.33
0.44
0.92
1 . 5 1
Supercritical

ft
TP
ft
ft
ft

fttft
fUs

ft
ft



Lila Ganyon
Worksheet for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-12 - (10t24)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.035
0.068000
2.O0
2.00
3.00
16.17

fttft
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.60
2.51
5.68
5.40
0.80
0.022966
6.43
0.64
1.24
1.66
Supercritical

ft
tt
ft
ft
ft

fUft
fVs

ft
ft
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Lila Canyon
Worksheet for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-12 - (10/6)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Wdth
Discharge

0.035
0.068000
2.00
2.O0
3.00
5.90

fttft
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.34
1 . 2 5
4.52
4.36
o.44
0.026527
4.71
0.34
0.68
1 . 5 5
Supercritical

ft
ft2
ft
ft
ft

fUft
fUs

ft
ft
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Lila Canyon
Worksheet for Triangular Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-13 - (10t24)
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Discharge

0.035
0.071400
2.00
2.00
0.52

fuft
H : V
H : V

cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.30
0 . 1 8
1 . 3 3
1 . 1 9
0.33
0.037587
2.95
0 . 1 4
0.43
1 . 3 5
Supercritical

ft
tt
ft
ft
ft

fUft
fUs

ft
ft



Lila Ganyon
Worksheet for Triangular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-13 -  (10/6)
Triangular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Discharge

0.035
0.071400
2.00
2.00
o.25

fttft
H : V
H : V

cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

o.23
0 . 1 0
1 . 0 1
0.90
0.25
0.041442
2.46
0.09
0.32
1.29
Supercritical

ft
ft2
ft
ft
ft

fUft
fVs

ft
ft
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Lila Ganyon
Worksheet for Trapezoidal Channel

Project Description
Worksheet
Flow Element
Method
Solve For

DD-14 - (1Ot24)
Trapezoidal Channel
Manning's Formula
Channel Depth

lnput Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.035
0.075800
2.00
2.00
1 . 0 0
2.28

ftJft
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocig
Velocity Head
Specific Energy
Froude Number
Flow Type

0.33
0.54
2.46
2.30
o.41
0.029840
4.24
o.28
0.61
1 . 5 5
Supercritical

ft
fr
ft
ft
ft

fttft
fVs

ft
ft
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Lila Ganyon
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DD-14 - (10/6)
Trapezoidal Channel
Manning's Formula
Channel Depth

lnput Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.035
0.075800
2.00
2.00
1 .00
1 . 1 2

fUft
H : V
H : V

ft
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

o.22
0.32
2.00
1 . 8 9
o.28
o.032781
3.47
0 . 1 9
o.41
1 . 4 8
Supercritical

ft
ft2
ft
ft
ft

fUft
fUs

ft
ft
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Depth Normal
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2 . 0
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3 . 0 0
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o  . 4 7
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2 . 0

3 . 0 0
0 . 1 0 0 0

0 . 0 3 5
1 2 .  B 3

1 . 8 7
0 . 3 6
6  . 8 7
2  . 0 L
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Lila Canyon Mine
Culvert Galculations
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Lila Ganyon
Worksheet for Gircular Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DC-4 - (10t24)
Circular Channel
Manning's Formula
Full Flow Diameter

lnput Data

Mannings Coefficient 0.025
Slope 0.050000
Discharge 7.36

fttft
cfs

Results

Depth
Diameter
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

1.24
1 5
1 . 2
0.00
0.00
1.08
100.0
0.045499
6.09
0.58
1.82
0.00
7.92
7.36
0.050000
N/A

ft
in
ft"
ft
ft
ft

To
fUft
fUs

ft
ft

cfs
cfs
ftJft
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Lila Ganyon
Worksheet for Gircular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

DC-4 - (10/6)
Circular Channel
Manning's Formula
Full Flow Diameter

Input Data

Mannings Coefficient 0.025
Slope 0.050000
Discharge 2.60

fUft
cfs

Results

Depth
Diameter
Flow Area
Wetted Perimeter
Top \Mdth
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.84
1 0
0.6
0.00
0.00
0.71
100.0
0.047149
4.69
0.34
1 . 1 8
0.00
2.80
2.60
0.050000
N/A

ft
in
ft2
ft
ft
ft

%
ftJft
fUs

ft
ft

cfs
cfs
fUft



Lila Ganyon
Worksheet for Gircular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

DC-s - (10t24)
Circular Channel
Manning's Formula
Full Flow Diameter

lnput Data

Mannings Coefficient 0.025
Slope 0.050000
Discharge 10.35

ftJft
cfs

Results

Depth
Diameter
Flow Area
Wetted Perimeter
Top \Mdth
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

1 . 4 1
1 7
1 . 6
0.00
0.00
1,24
100.0
0.045067
6.63
0.68
2.O9
0.00
1 1 . 1 3
10.35
0.050000
N/A

ft
in
ft
ft
ft
ft

Yo
ftJft
fUs

ft
ft

cfs
cfs
ftJft
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Lila Canyon
Worksheet for Circular Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DC-s - (10/6)
Circular Channel
Manning's Formula
Full Flow Diameter

Input Data

Mannings Coefficient 0.025
Slope 0.050000
Discharge 3.57

fttft
cfs

Depth
Diameter
Flow Area
Wetted Perimeter
Top Wdth
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.95
1 1
0.7
0.00
0.00
0.81
100.0
0.046569
5.08
0.40
1 . 3 5
0.00
3.84
3.57
0.050000
N/A

ft
in
ft2
ft
ft
ft

Yo
ftift
fUs

ft
ft

cfs
cfs
fttft



Lila Canyon
Worksheet for Circular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

DC-6 - (10t24)
Circular Channel
Manning's Formula
Full Flow Diameter

Input Data

Mannings Coefficient 0.025
Slope 0.050000
Discharge 13.59

ftJft
cfs

Results

Depth
Diameter
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

1.56
1 9
1 . 9
0.00
0.00
1 . 3 8
100.0
o.044772
7 . 1 0
0.78
2.34
0.00
14.62
13.59
0.050000
N/A

ft
in
ft,
ft
ft
ft

o/o

fUft
fUs

ft
ft

cfs
cfs
fttft
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Lila Ganyon
Worksheet for Circular Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DC-6 - (10/6)
Circular Channel
Manning's Formula
Full Flow Diameter

Input Data

Mannings Coefficient
Slope
Discharge

0.025
0.050000
5 .16

ftJft
cfs

Results

Depth
Diameter
Flow Area
Wetted Perimeter
Top Wdth
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

1 . 0 9
1 3
0.9
0.00
0.00
0.94
100.0
0.045999
5.57
0.48
1.57
0.00
5.55
5 . 1 6
0.050000
N/A

ft
in
t(
ft
ft
ft

%
ft|ft
fUs

ft
ft

cfs
cfs
fyft
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Lila Ganyon
Worksheet for Gircular Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DC-7 - (10t24)
Circular Channel
Manning's Formula
Full Flow Diameter

Input Data

Mannings Coefficient 0.025
Slope 0.080000
Discharge 13.59

fttft
cfs

Results

Depth
Diameter
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

1.43
1 7
1 . 6
0.00
0.00
1.35
100.0
0.069148
8.47
1 . 1 1
2.54
0.00
14.62
13.59
0.080000
N/A

ft
in
ft2
ft
ft
ft

%
fttft
fVs

ft
ft

cfs
cfs
fttft
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Lila Ganyon
Worksheet for Gircular Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DC-7 - (10/6)
Circular Channel
Manning's Formula
Full Flow Diameter

lnput Data

Mannings Coefficient 0.025
Slope 0.080000
Discharge 5.16

fUft
cfs

Depth
Diameter
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.99
1 2
0.8
0.00
0.00
o.92
100.0
0.069232
6.65
0.69
1.68
0.00
5.55
5 . 1 6
0.080000
N/A

ft
in
TP
ft
ft
ft

Yo
fUft
fUs

ft
ft

cfs
cfs
fUft
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Lila Ganyon
Worksheet for Gircular Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DC-8 - (10t24)
Circular Channel
Manning's Formula
Full Flow Diameter

Input Data

Mannings Coefficient 0.025
Slope 0.030000
Discharge 7.45

ft/ft
cfs

Results

Depth
Diameter
Flow Area
Wetted Perimeter
Top Wdth
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

1.37
1 6
1 . 5
0.00
0.00
1 . 0 8
100.0
0.032468
5.04
0.40
1 . 7 7
0.00
8.01
7.45
0.030000
N/A

ft
in
ft2
ft
ft
ft

o/o

fttft
fUs

ft
ft

cfs
cfs
fttft
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Lila Ganyon
Worksheet for Gircular Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

DC-8 - (10/6)
Circular Channel
Manning's Formula
Full Flow Diameter

Input Data

Mannings Coefficient 0.025
Slope 0.030000
Discharge 4.17

fttft
cfs

Results

Depth
Diameter
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

1 . 1 0
1 3
1 . 0
0.00
0,00
0.85
100.0
0.033676
4.36
0.30
1.40
0.00
4.49
4 . 1 7
0.030000
N/A

ft
in
ft2
ft
ft
ft

%
fUft
fUs

ft
ft

cfs
cfs
tuft
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Lila Canyon
Worksheet for Gircular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

DC-g - (10t24)
Circular Channel
Manning's Formula
Full Flow Diameter

lnput Data

Mannings Coefficient 0.025
Slope 0.030000
Discharge 0.52

fvft
cfs

Results

Depth
Diameter
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.51
6
0.2
0.00
0.00
0.37
100.0
0.039054
2.59
0 . 1 0
0.61
0.00
0.56
0.52
0.030000
N/A

ft
in
ft
ft
ft
ft

o/o

ftift
fUs

ft
ft

cfs
cfs
fyft
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Lila Canyon
Worksheet for Gircular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

DC-e - (10/6)
Circular Channel
Manning's Formula
Full Flow Diameter

Input Data

Mannings Coefficient 0.025
Slope 0.030000
Discharge 0.25

ftift
cfs

Results

Depth
Diameter
Flow Area
Wetted Perimeter
Top Wdth
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.38 ft
5 i n
0.1 f tz
0.00 ft
0.00 ft
o.27 ft
100.0  %
0.041346 ft|ft
2.16 fUs
0.07 ft
0.46 ft
0.00
O.27 cfs
O.25 cfs
0.030000 fuft
N/A
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Lila Ganyon
Worksheet for Gircular Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

uc-1 - (100/6)
Circular Channel
Manning's Formula
Full Flow Diameter

lnput Data

Mannings Coefficient 0.025
Slope 0.055600
Discharge 63.16

fUft
cfs

Results

Depth
Diameter
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Speciflc Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

2.72
33
5.8
0.00
0.00
2.52
100.0
0.048168
10.85
1.83
4.55
0.00
67.94
6 3 . 1 6
0.055600
N/A

ft
in
tt
ft
ft
ft

o/o

fUft
fUs

ft
ft

cfs
cfs
fttft
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Lila Canyon
Worksheet for Gircular Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

uc-1 - (10/6)
Circular Channel
Manning's Formula
Full Flow Diameter

Input Data

Mannings Coefficient 0.025
Slope 0.055600
Discharge 44.40

ftJft
cfs

Results

Depth
Diameter
Flow Area
Wetted Perimeter
Top Wdth
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

2.39
29
4.5
0.00
0.00
2 . 1 9
100.0
0.048281
9.93
1 . 5 3
3.92
0.00
47.76
44.40
0.055600
N/A

ft
in
fr
ft
ft
ft

o/o

fttft
fUs

ft
ft

cfs
cfs
fttft



Lila Ganyon
Worksheet for Circular Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

UC-1 Reclaimed - (100/6)
Circular Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient 0.025
Slope 0.055600
Diameter 60
Discharge 65.08

fUft
in

cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

1.53
5 . 1
5.86
4.61
2.27
30.6
0 .012831
12.77
2.53
4.06
2 . 1 4
343.50
319.32
0.002309
Supercritical

ft
ft2
ft
ft
ft

To
fUft
fUs

ft
ft

cfs
cfs
ftJft
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Lila Ganyon Mine
APPENDIX 1 - Gulvert Outlet Rip-Rap Apron Flow Velocity Galculations
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Lila Ganyon
Worksheet for Gircular Channel

Project Description
Worksheet
Flow Element
Method
Solve For

UC-1 - Outlet Velocity - (100/6)
Circular Channel
Manning's Formula
Channel Depth

Input Data
Mannings Coefficient 0.025
Slope 0.055600
Diameter 60
Discharge 63.16

ftJft
in

cfs

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

1.51
5.0
5.81
4.59
2.24
30.2
0.012770
12.66
2.49
4.00
2. '44
343.50
319.32
0.002175
Supercritical

ft
ft2
ft
ft
ft

o/o

fttft
fUs

ft
ft

cfs
cfs
fttft
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Lila Canyon
Worksheet for Trapezoidal Ghannel

Project Description
Worksheet
Flow Element
Method
Solve For

UC-1 - Apron Outlet - (100/6)
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data
Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

0.045
0.015000
2.00
2.00
9.00
63.16

ftJft
H : V
H : V

ft
cfs

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

1.32
15.32
14.89
14.27
1.06
0.032223
4 . 1 2
0.26
1.58
0.70
Subcritical

ft
ft2
ft
ft
ft

ftJft
fUs
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APPENDIX 7.9

Right Fork of Lila Ganyon
Flow and Geomorphic Evaluation

Hydrologic Design

Thomas J. Suchoski
Modified March 2007
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4pp94dix 7-9 UtahAmerican Energy, Inc. Flow and Gemorphic Evaluation

INTRODUGTION:
On January 31, 2004 a stream evaluation was conducted of the Right Fork

of Lila Canyon downstream of the proposed mine facilities toward the Price River.
The purpose of the study was to determine the impact of a continuous discharge of
500 gpm from the minewould have on the downstream channel. Aseries of cross-
section measurements were taken to characterize the channel configuration and the
channel bed and bank materials. At each cross-section a series of station and
elevation shots were taken with a Trimble 4800 GPS unit. These shots were
intended to provide a base condition description of the channel cross-section shape
and width of the channel for input into the stream transmission loss modeling. No
graphical cross-sections were prepared of the data. Additionally, photographs were
taken of each cross-section location looking upstream and downstream to help
visualize the conditions at the cross-section. Additional photographs of the bed and
bank materials were taken to aid in classifying the material type. The photographs
are presented in Attachment #1 to this Appendix. A listing of the survey points is
presented in Attachment #2.

Figure 1 shows the location of the cross-section sites. The original plan was
to collect cross-sections at one-half rnile spacings along the channel alignment
between the mine site and the Price River. However, at the third cross-section
location, a recent dlversion structure was found which diverted the normal flow of
the Right Fork of Llla Canyon. Previously, the flow from the Right Fork joined with
the flows from Grassy Wash. However, with the diversion, the entire flow of the
Right Fork was diverted to a diversion channel. The location of the diversion dam
and alignment of the diversion channel is presented in Figure 1. Ultimately, the
diversion channel will convey the flow to a stock pond located in the SW4, SW4 of
Section 28, T. 16 S., R. 1 4 E.

This stock pond was assumed to be a BLM pond. The work appeared to be
part of implementation of a range improvement program in the area of the pond. As
part of this program, the embankment had been improved and raised, the outlet
riprapped, and the diversion structure moved upstream and improved to collect
additional flows. However, the pond area was still filled with silt or sediment.

The result of this range improvement project was that the flows from the Right
Fork of Lila Canyon would be diverted to the stock pond. lf the pond fills, any
excess water will be released back to Grassy Wash. Based on the size of the pond,
if cleaned, it appears that the pond will hold about 5 to 7 acre-feet.

Subsequent to the field work, discussions were held with the BLM regarding
the diversion and stock pond improvements. They indicated that they had no
knowledge of them. A few months following the meeting, during other fietd work in

ni* .-,.,' a^ i ! l,-- -l
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the area, it was discovered that the diversion on the Right Fork of Lila Canyon had
been breached and the flow channel reestablished to Grassy Wash.

Results:

Channel sections

The Right Fork of Lila Canyon is an ephemeral channel which is incised into
the pediment surface below the Book Cliffs. At cross-section location 1 , the channel
is incised about 25 to 30 feet and has a top width of approximately 75 to 100 feet.
The channel has a low-flow component that consists of a general trapezoidal shape
with 1V:1.5 to 2H slopes, a bottom width of about 5 feet, and a low flow channel
depth of almost 1 .5 feet. Channel material consists of fine to coarse gravels and
fine sands and few silts.

At cross section location 2, the channel is transitioning from the incised
section to a broader section at the confluence of the Right Fork with Grassy Wash.
In this reach, the channel is incised about 10 to 15 feet and has a top width of
approximately 250 to 300 feet. The channel has a low-flow component that consists
of a swale shape with gentle sideslopes, a bottom width of about 7.5 to 10 feet, and
a low flow channel depth of almost 1.0 foot. Channel material consists of fine to
coarse gravels and fine sands and silts.

Upstream of the confluence, at cross-section 3, Grassy Wash consists of a
braided channel with several flow channels. The predominant channel has a top
width of 10 to 12 feet with a bottom width of 8 or 9 feet and steep side slopes. The
depth of this channel is approximately 2.5 feet deep. The overall channel is
approximately 50 to 75 feet wide. Channel material consists of fine to coarse
gravels and fine sands and silts.

Downstream of the confluence with the Right Fork, at cross-section 4, Grassy
Wash is again an incised channel. The channel is approximately 10 to 15 feet wide
with a depth of 5 to 6 feet. The channel bends to the west and flow is directed
against the outer bank. This results in a steep slope on the outer bank and a gentler
slope on the inner bank. Channel materials consist of fine to coarse gravels and
fine sands and silts.

Downstream of the pond at cross-section 5, Grassy Wash is a moderately
incised channel. The channel is approximately 10 to 15 feetwide with a depth of 4
to 5 feet. Channel materials consist of fine to coarse gravels and fine sands and
silts.

$-ri:Lc:i'u il:il
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Appendix 7-9 UtahAmerican Enerqv. lnc. Flow and Gemorphic Evaluatlon

Stream Transmission Loss Modeling

Based on the DOGM estimate for mine discharge, an evaluation was
conducted to determine if flowwould reach the Price River. This evaluation is based
on the concepts presented in the U.S. Soil Conservation Service National
Engineering Handbook Chapter 19 - Transmisslon Losses (1985). The actual
method ls based on regression equations derived from Arizona and New Mexico
conditions. While the current site is similar, the specific conditions were different.
Therefore, the current site was modeled using similar concepts.

The estimated mine discharge was assumed to be introduced to the channel
immediately below the mine site. The soil designations of the channel area were
determined from preliminary soils maps developed by the NRCS Price Office for the
Emery County Soil Survey (personnel communication, Leland Sasser, 2004) (a copy
of the preliminary map is presented in Attachment 3). The length of channel
crossing each different soil type was determined from this map. Permeability
estimates of the soils were determined from the SCS Emery and Carbon County Soil
Survey, engineering properties table. Estimates of channel width and depth and
valley fill width and depth were derived from the photos and cross-section
information. The depth of the valley fill was determined during field investigations
based on the site conditions. These data along with the length of soil sections and
permeability data were input into the spreadsheet presented in Table 1 . No
evaporation was assumed to provide a conservative estimate. Based on the
discharge to the channel and the estimates of infiltration and permeability loss over
the flow length, an estimate of the distance that the flow would be conveyed was
determined.

Given the soils in the area, the constant 500 gpm flow from the mine would
be expected to flow a distance of approximately 1 8,300 feet or 3.4 miles. All values
used for the modeling, presented in Table 1 including the mine water discharge rate,
are considered to be conservative values. The distance to the Price River from the
mine is about 9.5 miles. Therefore, the flow from the mine will not reach the Price
River.

Flow Characteristics

The results of the calculations channel capacity calculations (Attachment 4)
show that the 500 gpm constant mine discharge (1.1 cfs) would have a flow depth
at cross-section 1 of about 0.8 feet. This is significantly less than the bank full
conditions flow depth expected at this cross-section below the mine site (2.55 feet).

Many reseachers consider the bankfull flow to be the major channel forming
flow, due to its probability of occurrence and its channel forming energy. Given the

F-.;-;;, '" ' ;D
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Appendix 7-9 UtahAmerican Energy, Inc. Flow and Gemorohic Evaluation

fact that the mine water flow is significantly below this flow, its is not likely that the
mine discharge flow will have any significant negative impact on the channel
conditions.

The cross-section data has been collected as a baseline to comply with the
statement under Section 728.333. UEI has a concern that subsequent surveys
made to determine the impact of the mine water discharge on the channel form and
shape would not necessarily show that the mine water was impacting the stream
channel. This would be not be a viable approach as natural rainfall runoff events
would likely have a higher peak flow, based on the flow simulations that have been
conducted in Appendtx7-10 and in AppendixT-4. These higher flows would likely
result in channel form and shape changes that had nothing to do with the mine
water discharge flows. Therefore, there would be no way to differentiate the
changes in the channel between mine water and runoff induced changes.

It is likely that the constant low flow condition withln the channel will result in
the establishment of a vegetative community adjacent to the channel for the short
distance that flow will exist above ground. Additionally, the development of such a
community, would increase the evapotranspiration along the flow corridor which
would decrease the available flow and ultimately result in a shorter flow distance
below the mine.
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ATTACHMENT #1

PHOTOGRAPHS
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X-section 1 Looking Upstream
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X-Section 1 Looking Downstream



X-Section 1 Bed Materials
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X-Section 2 - Looking Upstream

X-section 2 Bed Materials
ffiff i l:" 'r-T

FIAR 0 I 7;i7

DlV. 0F 0lL, GAS & l '1ii. i i l , iG



X-section 3 Looking Upstream

X-section 4 Looking Upstream
Diversion Dam center and
Diversion Channel to Right
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X-section 4 looking upstream
Diversion channel in center

RECEIVED

MAR 0 7 2007

Dt'v: r '  i , i :. *,... i ;. i ..,,r,:, l l?

Diversion Channel above stock pond



ATTACHMENT #2

LISTING OF SURVEY POINTS

Rffi#tl""i;t
M$.R 0 7 2ffi7

D ! \ /  n r :  ̂ r t  G , A L , r , , ,



cRoss-sEciloN 1

Number Northing

1000 399364.4480
1001 399368.6210
1002 399372.2770
1003 399375.0710
1004 399377.0990
1005 399378.6020
1006 399379.9900
1007 399380.7850
1008 399382.3520
1009 399383.8040
1010 399385.6430
1011 399386.5900
1012 399387.5690
1013 399389.6760
1014 399392.8950
101 5 399395.5650
101 6 399397.8080

Easting

2325338.5220
2325337.9550
2325337.0980
2325336.4520
2325335.6640
2325335.1630
2325334.6410
2325334.234A
2325333.6680
2325333.3990
2325332.9680
2325333.1920
2325333.1110
2325332.7330
2325330.7280
2325330.1960
2325329.7560

Elevation

5817.99
5818.23
5818.23
5818.44
5818.33
5816.04
5815.81
5815.65
581 6.1 7
5816.06
5815.86
581 6.1 1
5818.03
5820.52
5821.19
5821.56
5822.93

RawDesc  Fu l l  Desc

GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND
GND GND

r -T - . . - - -  , - - r -1
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cRoss-sEcTtoN 2

Number Northing
1017 393565.9960
1018 393572.1990
1019 393577 .5300
1020 393583.3810
1021 393587.9980
1022 393592.9990
1023 393598.3430
1024 393601 .7280
1425 393604.0430
1026 393604.4510
1027 393604.9680
1028 393605.5190
1029 393605.9210
1030 393606.9240
1031 393607.5840
1032 393608.2590
1 033 393608.7110
1034 393609.0100
1035 393609.2460
1036 393609.8710
1037 393610.6600
1038 39361 2.4830
1039 393613.2580
1040 393617.6100
1041 393620.4100
1442 393623.6320
1043 393626.2330
1044 393628.6830
1045 393629.0910
1046 393632.6560
1047 393634.3610
1048 393635.01 10
1049 393637.2770
1050 393638.2920
1051 393640.9190
1052 393641.5340
1053 393642.7930
1054 393647.3640
1055 393650.8390
1056 393652.0130

Easting Elevation Raw Desc Full Desc
2319257.2620 5344.98 cND GND
2319250.3510 5344.45 cND GND
2319244.0850 5343.97 cND GND
2319237.2090 5343.97 cND GND
2319231.5870 5344.32 cND GND
2319225.5060 5344.74 cND GND
2319219.9410 5344.48 GND GND
2319216.1570 5344.29 cND GND
2319214.3070 5343.96 cND GND
2319213.7920 5343.80 cND GND
2319213,2980 5343.38 cND GND
2319212.8550 5341.55 cND GND
2319212.5200 5341.42 cND GND
2319211 .5160 5341 .52 cND GND
2319211 .0300 5341.66 cND GND
2319210.4580 5341.58 cND GND
2319210.0450 5341.65 cND GND
2319209.7950 5341.84 GND GND
2319209.1830 5342.91 cND GND
2319208.3370 5342.64 cND GND
2319207.6900 5343.00 cND GND
2319206.0910 5343.39 cND GND
2319205.2820 5343.70 cND GND
2319201.1830 5343.76 cND GND
2319198.3390 5344.52 cND GND
2319195.2180 5344.25 cND GND
2319191 .9810 5343.82 GND GND
2319190.0300 5343.07 cND GND
2319189.1870 5343.85 cND GND
2319186.0720 5343.67 cND GND
2319184.4410 5343.39 cND GND
2319184.0200 5343.56 cND GND
2319181 .6860 5342.66 cND GND
2319180.6290 5342.57 cND eND
2319178.0040 5342.53 cND GND
2319177.4430 5343.14 cND GND
2319175.748A 5343.55 cND GND
2319171.7630 5343.69 GND GND
2319167.5780 5344.07 cND GND
2319165.9270 5344.34 eND GND
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GROSS-SECT|ON 3

Number Northing
1057 393221.4530
1058 393223.4750
1059 393229.4060
1060 393235.0290
1061 393241.9480
1062 393246.6200
1063 393249.0040
1064 393250.2310
1065 393251 .6470
1066 393253.AilA
1067 393255.1050
1068 393255.7690
1069 393257 .7440
1070 393258.6740
1071 393260.391 0
1072 393262.1080
1073 393262.6960
1077 393268.2200
1078 393272.1740
1079 393275.6830
1080 393282.3840
1081 393286.6220
1082 393296.6640
1083 393306.1250
1084 393313.6170
1085 393320.7990
1086 393324.8570
1087 393322.1270
10BB 393318.6140
1089 393317.51 30
1090 39331 6.0770
1091 39331 4.7220
1092 39331 4.4360
1093 39331 4.2440
1094 393313.68s0
1095 393313.1050
1096 39331 1 .6920
1097 393310.7730
1098 393309.6520
1099 393309.5590
1 100 393308.6880
1101 393307.5490
1102 393306.5330
1 1 03 393305.7140
1104 393304.7890
1 105 393302.5030

Easting Elevation Raw Desc Full Desc
2318985.8290 5324.44 CROSS3 CROSS3
2318983.5430 5324.70 CROSS3 CROSS3
2318977.1600 5325.16 CROSS3 CROSS3
2318971.4480 5325.54 CROSS3 CROSS3
2318964.3670 5325.67 CROSS3 CROSS3
2318958.9300 5325.65 CROSS3 CROSS3
2318956.1810 5325.49 CROSS3 CROSS3
2318954.6680 5324.77 CROSS3 CROSS3
2318952.4860 5323.72 CROSS3 CROSS3
2318950.1270 5322.87 CROSS3 CROSS3
2318947.7010 5322.07 CROSS3 CROSS3
2318946.8890 5321.97 CROSS3 CROSS3
2318944.9500 5322.12 CROSS3 CROSS3
2318944.0230 5322.20 CROSS3 CROSS3
2318942.3420 5322.53 CROSS3 CROSS3
2318940.5200 5322.55 CROSS3 CROSS3
2318939 .7230 5322.69 CROSS3 CROSS3
2318933.7690 5323.92 CROSS3 CROSS3
2318930.2030 5324.12 CROSS3 CROSS3
2318926.6600 5324.93 CROSS3 CROSS3
2318920.4800 5325.24 CROSS3 CROSS3
2318916.8720 5325.20 CROSS3 CROSS3
2318908.1940 5325,76 CROSS3 CROSS3
2318900.7980 5325.90 CROSS3 CROSS3
2318893.8360 5326.29 CROSS3 CROSS3
2318886.9310 5326.30 CROSS3 CROSS3
2318883.0000 5326.00 CROSS3 CROSS3
2318878.4250 5325.93 CROSS3 CROSS3
2318873.6190 5325.48 CROSS3 CROSS3
2318872.3420 5326.10 CROSS3 CROSS3
2318870.3080 5325.89 CROSS3 CROSS3
2318868 .2040 5325.28 CROSS3 CROSS3
2318867.3740 5323.35 CROSS3 CROSS3
2318866.9060 5323.01 CROSS3 CROSS3
2318865.9140 5322.57 CROSS3 CROSS3
2318864.8370 5322.36 CROSS3 CROSS3
2318863 .1200 5322.10 CROSS3 CROSS3
2318861 .7790 5322.13 CROSS3 CROSS3
2318860.9020 5321.91 CROSS3 CROSS3
2318860.7550 5321.95 CROSS3 CROSS3
2318859.5590 5321.82 CROSS3 CROSS3
2318858.1410 5321.81 CROSS3 CROSS3
2318856 .7770 5322.02 CROSS3 CROSS3
2318855.8160 5322.85 CROSS3 CROSS3
2318854.8280 5323.56 CROSS3 CROSS3
2319952.4810 5323.86 CROSSS*--.GROSEE
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1 106 393300.31 10
1107 393298.4130
1 108 393297 .4950
1 109 393296.0120
1110 393294.9520
1111 393294.6830
1112 393293.7580
1113 393292.6250
1114 393291.8140
1115 393289.9180
1116 393289.0810
1117 393288.5280
1118 393287.7910
1119 393287.3460
1120 393286.6420
1121 393285.9460
1122 393285.1460
1123 393284.7290
1124 393283.0180
1125 393281.9540
1126 393281.3610
1127 393280.4880
1128 393279.8840
1129 393278.6650
1 130 393277 .4850
1131 393273.4480
1132 393272.2590
1 1 33 393271 .4170
1134 393269.6520
1 135 393268.3330
1 136 393266.256A
1137 393266.0700
1 138 393264.5590
1 139 393263.2520

2318850 .4120
2318848.5250
2318847.8080
2318846.4280
2318845.2070
2318844.7640
2318843.1 880
2318842.3080
2318840.9910
2318839.4930
2318838.6590
2318837.8390
2318837.1500
2318836.4500
2318835.8610
2318834.8390
2318834.0560
2318833.7030
2318832.3810
2318831 .8480
2318831 .5890
2318831.0670
2318830 .2260
2318829.4370
2318828.3360
2318823.8620
2318822.4250
2318820.1500
2318818.1 330
2318815.5700
2318811.9030
2318809.9310
2318805.5970
2318801 .5320

CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3

h l_r4 ! "11  f ! - - [ - I
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5323.55
5323.1 6
5322.95
5322.93
5322.52
5322.44
5322.48
5322.32
5322.42
5322.47
5322.62
5322.59
5322.34
5322.74
5323.11
5323.1 0
5323.04
5323.1 9
5322.43
5322.63
5322.53
5322.47
5323.14
5323.64
5323.84
5323.28
5323.1 8
5323.54
5323.98
5324,37
5324.4',1
5324.98
5324.88
5325.05

CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
CROSS3
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cRoss-sEcTtoN 4

Number Northing
1140 392964.4610
1141 392962.3780
1142 392960.7770
1143 392958.2680
1144 392957.0770
1145 392956.0270
1146 392955.2370
1147 392954.6800
1148 392953.9450
1149 392953.2530
1 150 392953.1080
1151 392952.2410
1152 392951.4690
1 153 392950.9540
1154 392949.9560
1 155 392949.7000
1 156 392949.1610
1157 392948.5780
1 158 392948.1660
1 159 392947.7950
1 '160 392947 .4660
1161 392946.7950
1162 392945.1380
1 163 392942.9740
1164 392941.1030
1 165 392938.6200
1 166 392938.31 B0
1167 392937 .4280
1 168 392936.2540
1 169 392935.5790
1170 392935.0280
117 1 392934.981 0
1172 392933.9490
1173 392933.9090
1174 392933.3500
1175 392932.7360
1176 392932.6240
1177 392932.2520
1178 392930.1 600

Easting Elevation Raw Desc Full Desc
2318810.3780
2318813.4770
2318815.8900
2318820.0470
2318821.8240
2318823.4750
2318824.6610
2318825 .4210
2318826.1730
2318826.7810
2318827.3430
2318828.5390
2318829.4050
2318829.8610
2318831.6390
2318832.1390
2318833.2860
2318834.5910
2318835 .4130
2318836 .1700
2318836 .7460
2318837.5720
2318839.9400
2318842.3500
2318844.9550
2318849.1 100
2318850.0790
2318852.0420
2318854.6440
2318856.8650
2318858.3150
2318859 .2290
2318862.2320
2318862.2360
2318865.3550
2318868.6070
2318869.1000
2318870.9480
2318876.0780

5317.71 CROSS4 CROSS4
5317.20 CROSS4 CROSS4
5316.97 CROSS4 CROSS4
5316.91 CROSS4 CROSS4
5316.61 CROSS4 CROSS4
5316.27 CROSS4 CROSS4
5315.75 CROSS4 CROSS4
5314.22 CROSS4 CROSS4
5314.11 CROSS4 CROSS4
5311.52 CROSS4 CROSS4
531 1 .19 CROSS4 CROSS4
5311.26 CROSS4 CROSS4
5311.22 CROSS4 CROSS4
531 1 .19 CROSS4 CROSS4
5310.25 CROSS4 CROSS4
5310.40 CROSS4 CROSS4
5310.79 CROSS4 CROSS4
5314.71 CROSS4 CROSS4
5310.95 CROSS4 CROSS4
5313.69 CROSS4 CROSS4
5314.68 CROSS4 CROSS4
5315.20 CROSS4 CROSS4
5315.94 CROSS4 CROSS4
5316.73 CROSS4 CROSS4
5317.28 CROSS4 CROSS4
5317.11 CROSS4 CROSS4
5317.62 CROSS4 CROSS4
s318.74 CROSS4 CROSS4
5318.86 CROSS4 CROSS4
5318.42 CROSS4 CROSS4
5318.00 CROSS4 CROSS4
5318.00 CROSS4 CROSS4
5316.53 CROSS4 CROSS4
5316.80 CROSS4 CROSS4
5315.58 CROSS4 CROSS4
5315.22 CROSS4 CROSS4
5315.43 CROSS4 CROSS4
5316.59 CROSS4 CROSS4
5318.69 CROSS4 CROSS4

n;ililI"';D
t'4f,'R 0 7 28?'7

DlV. OF Oiu, Gtl$ & ivii ir i i ' i0



cRoss-sEcTtoN 5

Number Northing
1332 389801 .6240
1333 389804.2980
1334 389802.0370
1335 389799.5680
1336 389798.0300
1337 389796.7530
1338 389794.9630
1339 389794.4800
1340 389793.1940
1341 389791 .8520
1342 389790.1170
1343 389788.6590
1344 389786.9230
1345 389785.8540
1346 389784.7280
1347 389783.2460
1348 389780.9710

Easting Elevation Raw Desc Full Desc
2318995 .2770 5238.92 CLGRASSY CLGRASSY
2318969.1070 5244.39 CROSSS CROSSs
2318971.9160 5244.03 CROSSS CROSSs
2318974.7690 5243.28 CROSSs CROSSS
2318976.9190 5241.87 CROSSs CROSSs
2318978.6890 5241.15 CROSSs CROSSs
2318980.7640 5240.20 CROSSs CROSSS
2318981.8340 5240.37 CROSSs CROSSS
2318983.4660 5239.42 CROSSs CROSS5
2318986 1290 5238.98 CROSS5 CROSSs
2318989.0880 523B.BB CROSSS CROSSs
2318990.9630 5238.75 CROSSS CROSSS
2318993.3760 5240.92 CROSSs CROSS5
2318994.9120 5241.39 CROSSs CROSSs
2318996.7810 5242.05 CROSS5 CROSSs
2318999.4690 5242.82 CROSS5 CROSSs
2319004.7340 5243.13 CROSSs CROSSs
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ATTACHMENT #3

NRCS PRELIMINARY SOILS MAP
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ATTAGHMENT #4

CHANNEL STAGE CALCULATIONS
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Channel Report
Hydraflow Express by Intelisolve

Lila Ganyon Below Mine

User-defined
Invert Elev (ft) = 15.65
Slope (%) = 0.01
N-Value = Cornposite

Galculations
Compute by: Q vs Depth
No. Increments = 40

(Sta, El, n)-(Sta, El, n)...

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (fUs)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Friday, Jan 122007

2.55
12.23
21 .18
0.58
13.40
0.68
10.85
2.55

(0.00, 18.99X4.34, 18.23, 0.03sF(7.83, 18.23, 0.035X10.70, 18.,14, 0.035X12.96, 18.32, 0.035Hi4.5s, 16.04, 0.03s)F(16.00, 1s.81, 0.035)
-{16.86, 15.65, 0.035X18.40, r 6.17, 0.035}(20.01, 16.06, 0.035>(21.86, 15.86, 0.035)-(22.80, 16.r1, 0.035H23.75, 18.02, 0.035X25.87, 20.52, 0.035).(29.49, 21.19, 0.035).(32.23, 21.s6, 0.035X34.50, 22.q), 0.035)

Elev (ft)

O 
23oo

22.00

21 .00

20.00

19.00

18.00

17.00

16.00

15.00

Section Depth (ft)

7.35

6.35

5.35

4.35

3.35

2.35

1 .35

0.35

-0.65

-1.65O 14.00

Sta (ft)
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